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Moulded by the “Triplex” Safety Glass Co., Ltd. 
ONE OF THE OUTSTANDING. I.C.I. PLASTICS 


Methyl Methacrylate, which has become known throughout the world as 

). “Perspex” for aircraft, is available in sheet form, in clear material and also in 

© opal and pastel shades. ‘Perspex’ can be recommended wherever an easily 
’ fabricated sheet material is required for domestic and industrial applications. 


#.. I.C.I. manufacture the following plastics: POLYVINYL CHLORIDE, 
| POLYTHENE, METHYL METHACRYLATE, NYLON, UREA FORMALDEHYDE, 
» PHENOL FORMALDEHYDE. 

» For full information write to : 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.|I 
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Tullis Russell + Co, Ltd. 


Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


AUCHMUTY & ROTHES PAPER MILLS 


MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
I Tudor Street, E.C.4 372 Corn Ex chan nge Buildings 116 Colmore Row 


7 
tf 
if 
if 
aE 
if 
aE 
at 
af 
at 
iE 
it 
tt 
tt 
ut 
us 
if 
i 
at 
i 
at 
af 
it 
it 
at 
it 
z 
i 


eC HAE CNC REISNENEDRENENEEEIICES 


N\ 
Pd 





PLASTICS 


DANIELS 


10-TON LABORATORY 

TESTING PRESS 

suitable for BSS. 771 
Cup Flow Tests 


Upstroke Double Acting Type with 
» MAIN RAM 4" diam. 
STROKE 12” max. 


DAYLIGHT 14/22” adjust- 
able. 


RETURN RAMS 14” diam. (24 
tons opening 
load.) 

PLATEN SIZE 12” sq. 

WORKING PRESSURE 1 ton sq. in. 


Control by patented 2-way screw-down 
valve suitable for oil or water operation. 


MAKERS : 
T. H. & J. DANIELS LTD., STROUD 


SOLE AGENTS FOR GREAT BRITAIN, INDIA, FRANCE & ITALY: 


ALFRED HERBERT LTD., COVENTRY 
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FOR TOOLS, JIGS 
AND TEMPLATES 





LNSULJARGOC eat. 


_ COMBINING MECHANICAL 
- STRENGTH AND HIG 
_ DIELECTRIC PROPERTIES 








PAPER & FABRIC BASED 
INSULATION MATERIAL _ 
FOR HOUSEHOLD AND 
ENGINEERING APPLICATIONS 






LOW & HIGH VOLTAGE “4 : a 


MOULDED COMPONENTS [JABLOJ LTD 
Vhe Pioneers of Laminated Plastics 


JABLO WORKS, MILL LANE, CROYDON, SURREY 


a 
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Te owt mony Friends 


We sincerely WISH you all the BEST in happiness and 
prosperity during 1946. 


But it is our aim also to supplement that wish in our 
ceaseless endeavour to GIVE you all the BEST in 
specialised Powders and efficient service— 


—towards the mouldings of 
Peaceful Prosperity for us all. 


JAMES FERGUSON £ SONS LID 


MERTON ABBEY LONDON S.W 19 


Dominion & Foreign Representatives: "Phone: Mitcham 2283-5 
A. 8. HARRISON & Co. Pty. Ltd., 85, Clarence St., Sydney, Australia. 


JOSE DELCLOS, Gignas, 39 Barcelona (2), Spain. 
ANDRE BERJONNEAU, 33, Boulevard des Batignolles, 33, Paris EINAR HOLMARK, 19, Gl, Kongevel, Copen- 
(Ville), France. hagen V., Denmark. 
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40watt 4ft 
FLUORESCENT LAMP 


in DAVLIGHT’ and 
‘WARM WHITE’ colours 


Catt |” 
FITTED WITH 
BI°-PIN CAPS 








Anncuncement of The General hlectriv Cv. Lid., Magnet House, Kingsway, condon, W.C.2 
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A wide range of ‘‘Rockite’’ 
and ‘‘Epok’’ Resins are now 
readily available to meet the 
specific requirements of all-aircraft 
constructors. 



































































































































“Rockite’”’ Resins for 
The Aircraft industry 


‘*Cellobond” 2661 and 266/4: Cold 
setting glues of outstanding quality 
and completely water resistant, 
widely used for the preparation of 
composite wood structures and 
plywood bonding for aircraft con- 
struction; alsofor bonding laminated 
materials and high density plywood. 
Conforming to BSS.1203 and 1204 
and M.A.P. approved to DTD.484 
(gap filling). 

‘Cellobond’”’ 266/5: Hot or cold 
setting glue of extended pot life for 
plywood bonding etc. Conforming 
to BSS. 1203 and 1204 and M.A.P. 
approved to DTD. 484 (gap filling), 
**Epok” U.866: A Urea Adhesive, hot 
or cold setting, suitable for ply- 
wood bonding and wood assemblies. 


‘*Rockite” Varnish 163: A solution 
for the manufacture of impregnated 
wood as used in the construction 
of aircraft, propellers, etc. 


F. A. HUGHES & CO., LIMITED 


ABBEY HOUSE, BAKER STREET 
LONDON, N.W.! 
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The story goes that Julius Cesar divorced his wife, not 
because she had actually ‘ done wrong’ but because there 
were rumours. Hard luck (perhaps !) on Pompeia. 


The tools and jigs, the gauges and moulds of modern 
production must be like Czsar’s wife — above suspicion. 
Else in a thousand, a million products, the tiniest flaw, 
the smallest error will be multiplied and manifest. 


‘Right from the Start’ 


ALLTOOLS LIMITED 


125 HARLEQUIN AVENUE, GREAT WEST ROAD 
BRENTFORD, MIDDLESEX. TEL.: EALING 6464 














JANUARY, 1946 PLASTICS vii 


__—— 
high finish 
are characteristics of 
modern plastics 


The manufacture of plastics is a mass-production business but is neverthe- 
less a craft. The skill of the craftsman who once patiently shaped and carved 
and polished each product of his hands has been replaced by the skill of the 
tool-designer and the toolmaker creating the beauty, accuracy and finish 
of modern plastics. That is why our service* employs the best designers 
and toolmakers to interpret our customers’ ideas. Their work ensures 
that we can produce large quantities of rubber and plastic mouldings 
accurately, economically and 
quickly. Well-designed and well- 
made tools are the cheapest in 
the end. 


* Manufacture of Products 
in Plastics, Rubber and 
Synthetic Rubbers. 








LORIVAL PLASTICS 


UNITED EBONITE & LORIVAL LTD: LITTLE LEVER - NEAR BOLTON 
TELEPHONE : FARNWORTH 676 (FOUR LINES) | TELEGRAMS. ‘EBONITE' LITTLE LEVER 
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‘dag’ solves many problems 


‘ D ion. 
DE to wartime development a sya Ni 

wider range of dispersions of Coatings for electroforming 
‘dag’ colloidal graphite in both ( onducting and resistance coatings 


volatile and non-volatile liquids is 
- a8 ae be familiar with the High temperature equipment lubrication 
properties and characteristics which 
make these new dispersions suitable 
for various purposes, as well as to 
form graphite films on metallic 

and non-metallic surfaces. 

Such knowledge may help to 
solve problems which now en- 
gage your attention, and infor- 
mation relating to those listed is 
contained in one or other of the 
Technical Bulletins illustrated. 

We suggest you invite our 
Technical Dept. to supply 
bulletins and other relevant data. 


In orporation and impregnation 
























When writing please quote NTB 35 











WESTMINSTER, S.W.1. 


TUFNOL 


the engineer’s material 


TUFNOL is essentially aa 
engineer’s material. It is 
thermosetting but can be 
machined accurately to practi- 
cally any shape with engineers’ 
tools. It is strong, it does not 
warp or distort, and has a good 
finish when machined. 
TUFNOL is a laminated 
material made in fabric or paper 
base sheets and in tubes and 
rods of various sections. 


An ELLISON Product 


TUFNOL Lt 


PERRY BARR BIRMINGWAM 228 
158 
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WIiLIFE 


SELF -LUBRICATING 
BRONZE BEARINGS 


Contain sufficient lubricant to meet wide variations of speed and load over 
pretracted periods of actual service. The accuracy of the finished dimensions 
can be maintained to closer tolerances than possible with machined bearings. 


THE MANGANESE ‘BRONZE & BR: ASS 


HANDFORD WORKS, IPSWICH revcer ME IPSWICH 212 

















NOW ABOUT- 
THE CUSTOMER & 
THE MOULDER 


The moulding of plastic materials 
and the design and manufacture of 
the moulds are operations which 
call for a high degree of skill and 
long experience. 

The Customer and the Moulder 
should consult together in the early 
stages of the design whether the 
article is a colourful fancy piece or 
a precision engineering part. 
Economy in cost, the volume and 
speed of production and of course 
the quality of the mouldings are of 
paramount importance to users of 
mouldings made of these highly 
versatile materials. 


Crystalate’s service will clarify all 
these points for you. 








CRYSTALATE | 


PLASTIC MOULDERS & TOOLMAKEKS SINCE 1899 





Coes t td., Golden Creen, Tonbridge, Kent. 


me : "Hadlow 233/4 5 (20 lines) 
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“, . . by the time the inquest comes round, 
the business is dead.” 

“Well,” said I, “‘ What’s the cure?” 

‘« Ah! sir,” he replied, “ Before I can answer 
that I must know the trouble. When you 
call in your doctor, his first job is to diagnose. 
He cannot prescribe the remedy until he has 
recognised and located the disease. 

** It applies in equal measure to the business 
doctor. 

** Do you know, sir, the old Chinese method 
of paying your doctor so long as he keeps you 
well, but stopping payment as soon as he lets 
you fall sick? That is an excellent principle. 
It is the one I want to put to you now.” 

** Cure may be better than an Inquest,” I 
chipped in. 

** But Prevention is better than Cure.” 

“ Exactly, ae agreed heartily. “‘ You’ve made 
the point for me. For, Prevention is the basis 
of my story. It demands the installing of a 
master instrument giving a graphic presenta- 
tion and a control at sight, so obvious that 
potential faults are spotted before they 
can ever develop. 
“Ate you  inter- | Booklet by A. R. JACKSON 





ested, sir?” 
% x * PLANNED 
And are you sufficiently SELLING 


interested to want to 
know the rest of the 
story? Send 1/- for the Booklet mentioned herein. 
It will be the best disbursement of petty cash your 
business ever made. Send to Dept. P.2 

Kardex Visible Control Systems, 1-19 New Oxford 
Street, London, W.C.1. Tel: “Chancery 8888. 











KARDEX DIVISION OF Kemington Rand Ltd. 





- 








Toul cpus 


CHESTER ROAD: TYBURN BIRMINGHAM, ggqggg 





OUTSTANDING qt 


FEATURES 


@ HIGH INSULATION 
EFFICIENCY allows __in- 
creased manifold tempera- 
tures without risk of 
*“* Vapour-Lock.”’ 

@ SAFE OPERATING TEM- 
PERATURES TO 450° F. 
@ NON - ABSORBENT — 

Petrol, alcohol, oil or water. 

@ RIGID, obviating Flange dis- 
tortion. 

@ GOOD IMPACT AND TEN- 
SILE STRENGTHS. 

@ SURFACE FINISH elimin- 
ates gasket or jointing. 

@ ACCURATELY MOULDED 
TO SPECIFICATION. 

@ PERMANENT IN USE. 

Full information available for 


other applications involving 
elimination of heat-transfer. 


PLASTICS JANUARY, 1946 


7” CARBURETTER 
woFUEL PUMP 
FLANGES i 





YSON = 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE C°[7? 
WOOLFOLD, BURY, LANCS. 


Telephone: Bury 1560-1 Telegrams :“Bysonite, Bury.” 


MOULDS 


FOR 
FALSE TEETH 
OUR SPECIALITY 


J. MARTIN & SONS LTD. 


18, PARK ST., MANCHESTER, 12 
*Phone : ARDwick 1153-4. 
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LAMINATED 
SYNTHETIC 


RESIN 
IMPREGNATED 


e 
Tensile Strength 
24,000 Ibs. 
per square inch. 


[THE NEW INSULATION CO. LTD. | 
GLOUCESTER ENGLAND 






































































Test for FASTNESS To LIGHT 
with the 


posure | 
| t 
wi nder tes 
ag jes under 
i som mity conditions 





KELVIN - BOTTOMLEY - AND -: BAIRD -: LTD. 
HILLINGTON + GLASGOW : S.W.2. 
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YOU CAN’T SAY WE SUGGESTED IT 


Plastic fencing is a thing we have never prophesied, but this 
composite picture of peaceful farmland and—yes, it’s an enlargement of 
a plastic comb—does show the extraordinary accuracy of the injection 
moulding process. 

Injection moulding with BEXOID Moulding Powder is an ideal 
way of producing at high speed articles of comparatively small physica! 
size. And it is remarkably inexpensive. 


For technical information on plastics and their uses, write or telephone— 


BX PLASTICS LTD 


LARKSWOOD WORKS, LONDON, E.é4. . Tel: LARKSWOOD 4491 


LH/BX25¢ 
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sw Moutpines that MATTER 


— CE is always seeking—and finding—new and 

better ways of doing things; the plastics industry 
is no exception. The up-to-the-minute method of 
producing mouldings—R.F. induction heating—is 
being extensively used at the Kent Mouldings plant, 
producing for industry MOULDINGS THAT 
MATTER ; mouldings that are fully cured and 


that have better mechanical and electrical properties. 


Our knowledge and wide experience of high-grade 
moulding technique is at your service. Please con- 
sult us before your product leaves the drawing board. 


KENT MOULDINGS 





eaten: PROPRIETORS, KOLSTER BRANDES LIMITED Telegrams : 
cots Kolsterph 
3333 FOOTSCRAY, KENT Sidcup 














FP onceys/ JACK L. BARNETT LTD. 


12, MEADOW LANE ,LEEDS 11. TEL.: 28004/5 






in MOULDS Abnee’S TURER INDUSTRIAL AND 
MODERN PLASTICS DOMESTIC PLASTICS WITH VIEW 
[ l SELLING ARRANGEMENTS. FINEST 
also Press oois, CONTACTS IN THE COUNTRY. 
Ji s and Gauges. LARGE WAREHOUSING PREMISES 


AVAILABLE. GOOD IDEAS FOR 
FUTURE LINES. FINANCIAL 
SUPPORT CAN BE_ GIVEN _ IF 
REQUIRED. ALL REPLIES HELD 
IN THE STRICTEST CONFIDENCE. 


214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


























Member of the Gauge and Toolmakers’ 1s sociation 





BRITAIN’S LEADING 
HACK-SAW 
BLADE— 









also 


HIGH SPEED STEEL BLADES 
Supplied by Tool Dealers, Engineers’ 
Manufactured by :— Merchants, Mill Furnishers, etc. 


CHARLES BAYNES LTD., 


KNUZDEN BROOK, BLACKBURN. 
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Without being ‘ELOQUENT.: 


\ ag 





We could tell the world... 


During the last few years plastic materials have 
loomed large in the public mind—exaggerated claims 
have been made—yet, while deprecating this tendency, 
we feel that the achievements of ELO plastics merit 
recognition. 


The urgent and often unusual requirements of war have 
been met and revolutionary developments attained by the 
Plastics Industry. And wherever plastics can be utilised — there 
you will find one of the comprehensive ELO range—from moulding 
powders and resins to finished mouldings. 


Mouldings, Powders, Resin and Varnish. 
For everything electrical and 1,001 other uses. 


| 





ie lnc » | 0 ) PM. astic 


Yl m } 
MM [ MW y) ) 








* Vrite NOW for information toTHE RESEARCH SECTION, BIRKBYS LTD..LIVERSEDGE YORKS. "<r" 
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The story of the BEKEN “DUPLEX”’ 
Mixer tells of that rare achievement... 
the perfect mix! No longer is it necessary 
to be content with the customary glorified 
“stir”; the scientifically de- 
signed intermeshing blades 
of the BEKEN achieve a el 
perfect mix, with the 





VQ < 
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ingredients ... however diverse... main- 
tained throughout. And it is all done in less 
time and at lower power cost! There isa 
BEKEN Mixer to suit every process and 
any output. Write us on 
your own mixing problems, 
and we will tell you the 


S$ type of machine to do your 


correct proportions of the DUPLEX job better thanever before. 


ountsvree? LAWINO (LONDON) LED. (0.503 


103, KINGSWAY, LONDON.W.C.2. 


woes? EsHUNT&CO..LTD. 


RIPPLE ROAD, BARKING, ESSEX. 









LB AVIS & TIMMINS [° 


| New light onthe problem 
Ob small turned parts 
: and inserts 


The King Electric 
Chain Pulley Blocks 
are built for continu- 
ous heavy duty. Three 
models are available: 
Minor, Major and 
Mammoth, ranging in 
capacity from 5 cwts. 
to 10 tons. Write for 
illustrated booklet on 
Lifting and shitting. 








y 





GEO.W. KING LTD front titdhin scotiacines 





\ MANCHESTER GLASGOW 
Head Office: BILLET ROAD - WALTHAMSTOW CENTRAL NEWCASTLE DOUGLAS 
LONDON - E.17 3947 24196 2798-9 





Phone: Larkswood 2313 (six lines) 6A 
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Selecting the most suitable tape for differ- 
ent sealing and identification jobs calls for 
close co-operation between manufacturer 
and user. Our technical department is 
always ready to help and advise on such 
problems. 

We supply pressure sensitive adhesive 
tapes of all kinds. Tapes that provide a 
perfect occlusive seal for products packed 
in tins and cartons. Tapes for marking 
cables and components from which the 
printing cannot be erased. We make tapes 
LASSOTHENE * LASSOTHYL that resist heat, moisture, oils and solvenis, 
LASSOFIBRE <* LASSOTEX and a tape that is as strong as steel and 

pretty well indestructible. A useful and 
informative booklet will be sent free on 
request. 


LASSO \ 


Pressure Sensitive 
ADHESIVE TAPES 


LASSOLASTIC * LASSOBAND 
LASSOPHANE + LASSOVIC 







HERTS PHARMACEUTICALS LTD., 
WELWYN GARDEN CITY, HERTS. 
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— solved by moulding in 


BAKELITE MATERIAL 


Before the war, bases and holders for television 
tubes were moulded in Bakelite material. During 
the evolution of Radar, increased voltages and 
frequencies made it necessary to provide an im- 
proved material to meet these conditions. Later, 
further improvements were necessary to maintain 
the electrical insulating properties under tropical 
conditions. This need was met with Bakelite 
moulding material X.11055. Mouldings by 
General Electric Co., Ltd., 
; Witton Moulded Insulation Works. 
TREFOIL 


BAKELITE © PLASTICS 


REGD. TRADE MARKS 


Pioneers in the Plastics World 


BAKELITE LIMITED - rT GROSVENOR GARDENS - LONDON S.W.1 
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NOTICES 
“ PLASTICS " is published in London, England, on the second Wednesday of the month. 


All instructions, matter and passed proofs for all 

kinds of advertisements must reach the Head 

Office of “PLASTICS” by the 28th of each month 

to ensure insertion in the following month's issue. 
Head Offices: 

Bowling Green Lane, London, E.C.1. 

tolead Telegrams- - «pane. a! aque: a 


| SAVE PAPER 

: Waste paper is still required to manufacture 
: into a, thousand forms for our Navy, Army 
: Air Force overseas. 


Midland Offices—50, Hertford Street, Coventry. 
Telephone—Coventry 62464. 


Northern Offices—Manchester: 
House, 274, Deansgate. 


Telephone—Blackfriars 5038-9 
Telegrams—‘‘ Presswork, Manchester.” 


Deansgate 


: The fact that goods made of raw materials in : 
: short supply because of modern conditions are : 
: advertised in this journal should not be taken as : 
: an indication that they are necessarily available : 
: for export. : 
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I.P.I. Transactions 


O those who have followed the work 

of the Institute of the Plastics Industry 
Since its inception, the rapid rise in 
attendance of members at its meetings 
comes as a most gratifying experience, 
directly indicative of the value and 
interest of the papers presented. 

At the completion of the year’s work, 
therefore, since pre-prints of the papers 
during war years has been quite out of 
the question, it is pleasant to receive our 
copy of the 1945 Transactions in the 


familiar blue cover and to read at leisure . 


the papers to which we listened. Those 
members who were unable to attend can, 
for a few hours, study the stories of, and 
discussions on, eight topics of our 
kaleidoscopic industry to their pleasure 
and enlightenment. 

“High-frequency Preheating,” as is 
generally known, was the subject of a 
paper delivered by Mr. G. Dring and 
published in the 1944 issue of the 
Transactions. He subsequently delivered 
this lecture before several sections 
of the Institute, and the present 
volume contains the discussions which 
followed at each of them. 

“Densified Wood Laminates” was 
read before three sections by Mr. A. A. 
Heath; who has made this his special 
study for many years at New Insulations, 
Ltd., Gloucester. Readers will find in 
this as excellent a general and technical 
study as has yet appeared in the whole 
literature on the subject. 

“Synthetic Rubber Technology,” by 
Mr. K. Greenwood, described the special 
methods of compounding, plasticizing 
and mixing of GR-S, the butadiene- 
styrene co-polymer. The distinctions 


between these methods and those when , 


employing natural rubber was carefully 
drawn. 

“Controls of War and Peace,” by 
H. W. Graesser-Thomas, was delivered 


at a meeting of the Midland Section. 
This, to-day, seems a subject which we 
should be glad to forget, but we advise 
readers to study this paper carefully, for 
much of it deals with the manner in 
which we should act or methods we 
should adopt in facing our future diffi- 
culties in a competitive world. 

“Plastics at War,” by N. J. L. Megson, 
is the longest and obviously the most 
widely embracing of the papers presented, 
and is a description of the war work of 
the Advisory Service of the Ministry of 
Supply. Mr. Megson was seconded to 
the post of Adviser on Plastics which had 
been advertised by the War Office in a 
chemical journal—(we join readers in a 
hearty or hollow laugh at the munificent 
salary that was first dangled as a glitter- 
ing prize before the eyes of the chemical 
profession as an inducement to take up 
the job). The post was probably one 
of the biggest of the technical headaches 
in the plastics industry, and we congratu- 
late Mr. Megson once again on the 
admirable work carried out by his 
department throughout the war. It 
included the examination of almost 
every known plastic, the examination and 
suggestion of new uses and new designs, 
and the construction of specifications. 

“New Forms of Acrylic Plastics,” by 
Dr. A. Caress, gave an excellent résumé 
of the new types and forms of these 
resins now available, with special refer- 
ence to methyl methacrylate. Of special 
interest are the latest developments in 
patterned sheet for lighting effects, metal- 
coated acrylates, optical components, 
massive castings and dentures. 

“Nylon,”. by Dr. D. K. Baird, was 
undoubtedly a most interesting paper to 
hear. We regret that, in its printed form 
here, it is not one of the best to read, a 
fault that is obviously not Dr. Baird’s. 
The trouble probably lies in the fact thate 
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no original manuscript or type-script was 
available and that a _ non-technical 
reporter’s copy was printed without 
correction. 

It is indeed difficult to understand why 
this reproduction contains in its first two 
pages more mistakes in spelling (they are 
not merely printer’s errors) and more 
incomprehensible expressions to the 
square inch of type than we have ever 
seen. 

At a time when the Institute of the 
Plastics Industry is evolving a splendid 
educational system, we have here an 
excellent example of the surest way to 
fail utterly in the most elementary of the 
Institute’s examinations. 


Black Market 


How peaceful were the days of war 

when those outside the plastic world 
knew not the mysterious initials P.V.C., 
and could not get an ounce of it even if 
they did know! 

Now that the war-like days of peace 
are with us a deluge of demands for the 
colourful material; from raincoat makers, 
hat makers, bag makers, boot makers, 
tablecloth merchants and a dozen other 
makers has descended on this section of 
the plastic industry and on us. 

We cannot object seriously to this 
sudden increase in interest, even though 
the demands are fantastically beyond 
supplies. What we do object to most 
strongly, however, is the appalling price 
racket that has arisen and is being prac- 
tised by unscrupulous middlemen and 
merchants. Little triangles just suificient 
to cover a girl’s head are being sold at 
auyinhing vetween 4s. and 7s. 6d., anu 
as much as 13s. 6d. (one report states 
17s. 6d.) has been asked for one square 
yard. 

In order to show the poor British 
public how they are being fleeced, let us 
consider the following. 

One pound of polyvinyl chloride sheet 
costs, roughly, 4s. 6d. to the first buyer, 
and in sheet 10/1,000-in. thick (the thick- 
ness of a useful mackintosh or tablecloth 
material) we,should have about 14 Ib. 
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to 2 sq. yds. That is, the first buyer 
should pay about 2s. 9d. per sq. yd., and 
for the frightfully difficult manufacture 
of cutting into smaller squares or tri- 
angles we should have imagined that an 
added 75 per cent., that is a final selling 
price of 5s. per sq. yd., should give a 
reasonable profit. 

We hope our readers and the daily 
journals will help to expose this scandal 
of outrageous prices by quoting these 
figures. 


NEW BOOKS 
“ Phenolic Plastics,” by A. T. Birkby. 


This book is a refreshing addition to the 
literature of compression-moulded phenolics. 
The old familiar illustrations which have 
become more historical than instructive have 
been replaced with a bright fresh batch of 
photographs and line drawings. 

In his introduction the author confesses 
he has not attempted to cover the whole 
field of plastics, but has preferred to deal 
at length with the phenolics, touching briefly 
upon the other principal groups. This is a 
very’ sound decision, for Mr. Birkby’s 
chapters on the Finishing Department, 
Inspection Control and Works Costing are 
worth more to the serious student of plastics 
than just another paraphrased review of the 
vast field of industrial plastics. One or two 
detailed drawings of compression moulds in 
the chapter Manufacture of Moulds would 
give the book a wider appeal. 

Mr. Birkby, who is a well-known pioneer 
of British phenolic plastics, can look back 
over 30 years of his subject’s changing 
panorama. What strength of will the author 
must possess to resist rehashing Mr. X.’s 
re-hash of Mr. Y.’s summary of Mr. Z.’s 
note on cellulose nitrate, and to stick, limpet- 
like, to the rock of his own practical experi- 
ence. His tenacity calls forth admiration, yet 
the enthusiast in moulding technique 
would liked to have obtained a peep through 
the “closed door” of “ know-how.” and to 
have made the acquaintance of a few of 
those wrinkled, but wise, tricks of the trade! 

The book is a most useful one, and it is to 
be hoped that when we see the second 
edition, as we surely shall, Mr. Birkby will 
make an even more informative and com- 
plete work by filling up a few such lacune. 

The book may be obtained from Birkby’s, 
Ltd., Liversedge, Yorks, at the price 
of 12s. 6d. F.J.W.B. 
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Education 


With the demobilization of so many young men 
from the Forces and the evident desire of 
many of them to enter the plastics industry, it 
is, perhaps, useful to describe what might be 
called the shape of the industry and the excel- 
lent work carried out by the Institute of the 
Plastics Industry in creating an educational 
scheme for those who desire to take up plastics 
as a career. 


6 bw science and art of plastics produc- 
tion and fabrication began in the 
1860s with the discovery of celluloid, and 
we can well believe that the chemical 
processes and the fabricating machinery 
for fashioning this novel material must 
have seemed then as remarkable as the 
celluloid itself. The adventure was, we 
have no doubt, supremely thrilling, com- 
plicated, difficult and possibly unknown 
in tegard to the possible ultimate reward. 
Yet in the eyes of the modern historian 
of industrial endeavour and in the glaring 
light of present-day accomplishments, 
those early struggles are softened and 
even disappear. This is a great pity, but 
it is the way of history and of Time. 
The same may well be said, too, of the 
next period, which ended with the early 
1900s, by which time bitumen mouldings 
and casein became established, especially 
since all these products are still being 
produced in considerable quantities and 
fill lacunze in the general scheme of our 
industrial life. Having said this, how- 


- ever, it must be admitted that had the 


industry only these three raw materials at 
hand, it would have remained within a 
very narrow compass, confined mainly 
to the fancy goods trade and, to a small 
extent, to the electrical industries. 


The modern plastics really took shape 
with the production of phenolic resins in 
1909, and the 36 years that have passed 
since then has seen a continual stream of 
new types from the laboratories of the 
world, each succeeding one more startling 
than the last, and yet another stream of 
machinery to manipulate them, each 
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more complicated, more accurate and 
more ingenious than its predecessor. The 
startling growth of new applications is 
almost as surprising to the plastics indus- 
try as it is to the wondering public. We 
are on an upward mounting curve of 
production and invention, and “ the field 
is open.” 

A word of warning, however, is neces- 
sary to those who are under the 
impression that the industry is so “ young 
and lusty ” (by now we fear an overdone 
cliché) that success will come merely by 
being in it good and early, somewhat in 
the spirit that urged on the “ forty- 
niners ” to Klondyke and beyond. There 
is also an impression, by almost every 
person outside the industry who has 
handled a moulded resin cup or trans- 
parent plastic cigarette case, that he has 
new ideas for their application which 
nobody else has thought of, before and 
would make his fortune if only he could 
get started. Never were there more 
appallingly fallacious and dangerous 
ideas if fundamental knowledge and 
technical experience of plastics are 
absent. 

There is no way to learn about plastics 
but the hard way and the sooner aspirants 
realize this the better for everybody, 
especially themselves. This is strikingly 
important now that so many young men 
are leaving the Forces—young men who 
have spent the best years of their lives 
without a chance of getting acquainted 
with any industry and are seeking decent 
jobs. ; 

The industry is one of the most 
fascinating, in its productions, that has 
ever appeared in history, and for good or 
evil has been the recipient of more 
glamorous publicity than any other; 
but it cannot be too strongly insisted 
upon that basically it is no different from 
any other. Moreover, in the manner of 


speaking of the new era, “ it knows where 
it is going,” and knows that it is a highly 
complicated 


scientific and _ technical 
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organism. It is determined that the only 
method of maintaining efficiency and 
creating a first-class industry is to insist 
on a high standard of scientific and 
technological production. 

The plastics industry is divided into 
two clear sections from the technical 
point of view, a raw materials section 
which produces the varieties of synthetic 
resins, and other varieties of plastics, and 
which is, in consequence, a_ purely 
chemical organization, and a_ second 
section which buys these plastics to 
mould and otherwise fabricate into 
finished goods, and is in fact an engineer- 
ing organization. It is as well to reflect 
that these two sections are more closely 
interested in each others work than any 
corresponding set-up in other industries, 
a fact that adds greatly to the strength of 
the combination. 

There is thus a very wide range of 
workers in the whole plastics field. The 
first-named section employs exactly the 
same type of worker as exists in the 
normal chemical field, ranging from 
laboratory boys to charge-hands and 
foreman and what might be called the 
upper crust, the chemists, physicists and 
chemical engineers in their various grades 
in controlling raw materials, in research, 
in command of research groups or of 
unit and multiple processes in the factory. 
Then there are also the ancillary divisions 
common to all industries from packaging 
to stock-keeping, publicity and sales. 

Likewise the engineering or moulding 
and fabricating branch is composed of a 
parallel team, those equivalent to charge- 
hands working on direct moulding and 
forming machines, the foremen, workers 
on inspection of finished goods, plant and 
machinery maintenance engineers, draw- 
ing and design sections, often tooling 
departments, research and development 
and sometimes in the larger concerns 
chemists and physicists, to control incom- 
ing raw materials and outgoing finished 
goods of specialized nature. As before, 
there are the packaging, stock-keeping, 
publicity, sales and the normal office 
organizations. 

This in rough outline is the shape of the 
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plastics industry, an industry based on 
scientific principles of a very high order 
in which a continual observance of 
fundamental knowledge is of paramount 
importance in the analysis of raw 
maierials as well as in its sales organiza- 
tion, in which cleanliness of factory work- 
ing is in its way as important as the 
production of finished goods to close 
tolerances of an engineering excellence 
and in which a profound understanding 
and guidance of its markets is perhaps 
more important than in any other 
industry. 


The Work of the Institute of the Plastics 
Industry 

The plastics industry perhaps because 
of its complexities suffered more than 
most in growing pains, but to-day it is 
one of the most cohesive. It is convinced 
that its past success and still greater 
future is bound up irrevocably with thé 
highest obtainable scientific and technical 
standards and that one way and the sure 
way is to welcome highly trained person- 
nel and concurrently to insist that all 
students in and aspirants to the industry 
shall pass through a suitable training, and 
to take practical steps to help them in this 
direction. 

The Institute of the Plastics Industry, 
with the help of the British Plastics 
Federation, has now set up its design for 
this purpose and has published its 
Syllabus of Educational Facilities. 

From this valuable document it is 
worth while abstracting some of the 
thoughts written in the foreword by Sir 
A. P. M. Fleming, C.B.E., D.Eng., 
M.LE.E.:— 

“The plastics industry provides an 
admirable example of the importance of 
the human element. It requires a very 
wide range of personnel—those possessing 
manipulative skill, those whose manual 
dexterity can be developed to the highest 
degree of craftsmanship, those who have 
the ability to lead and direct the energies 
of others in the workshops and all parts 
of the industrial organization. It needs 
for the productive side of the industry 
those whose education has equipped them 
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with a sound knowledge of chemistry, 
physics and engineering. It demands the 
services of those possessing outstanding 
scientific knowledge combined with 
imagination and experience to conduct 
research which will lead to new dis- 
coveries from which can be developed 
new materials, new tools and new indus- 
trial processes. 

““Such a wide range of personnel will 
come from every educational level—the 
primary, secondary, junior technical and 
art schools, technical colleges and uni- 
versities. In this range of personnel par- 
ticularly must we not overlook those who 
have the ability to create artistic designs 
to which plastic materials lend themselves 
so marvellously. But from whatever 
educational level the entrant to the 
industry comes, he requires further 
technical education and specific practical 
training to equip him for the niche in the 
industry for which he is most inherently 
fitted. This fact has been realized by the 
leaders of the industry who have devoted 
a great deal of thought and effort to plan- 
ning and providing suitable courses of 
technical education in various centres in 
the country; they have encouraged the 
manufacturing firms to set up schemes of 
apprenticeship for practical training, and 
have made provision for scholarship 
facilities for the encouragement of those 
of outstanding ability. 

“ The possibilities of the plastics indus- 
try for service to the community are un- 
limited. Already its products find 
application in every phase of human 
activity—domestic uses, optical work, 
architectural design and decoration, 
plastic surgery, scientific instruments—to 
mention only a few obvious examples. 

“ An industry so promising in its possi- 
bilities deserves the very best quality of 
personnel in every grade of occupation.” 

Since 1942 the Education Committee of 
the Institute has been engaged in revising 
and extending its original schemes and as 
a result it has been decided to inaugurate 
a Diploma in Plastics, and Associateships 
and Fellowships of the Institute of the 
Plastics Industry. 

The Diploma course for ex-Service and 
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other students over 16 years of age, is 
completed by qualifying examinations at 
the City and Guilds Examination in 
Plastics, Stages I and II, or equivalent 
examination, in chemistry, mathematics, 
engineering and plastics technology. 

Candidates for the Associateship must 
have covered all the above subjects, have 
passed the Associate Examination, and 
have had not less than three years’ experi- 
ence in the industry. The higher subjects 
for this examination can be taken at a 
number of listed technical colleges in 
London and many other large towns. 

The Institute has also devised the form 
of an excellent system of apprenticeships 
and is to assist in the provision of facili- 
ties for the systematic training and educa- 
tion of the young people desiring this type 
of entry. Such apprenticeships are divided 
into the following groups: General pupil 
apprentices, mould-maker apprentices, 
mould-designer apprentices and art- 
designer apprentices. 

There is a correspondence course in 
Plastics Technology sponsored by the 
Education Committee of the Institute and 
which is published and conducted by 
Pitman’s Correspondence College. 

It is emphasized by the Institute that 
the course cannot take the place of the 
highly technological courses offered by 
the Technical Colleges working in asso- 
ciation with the Institute of the Plastics 
Industry, but it serves as a basis of know- 
ledge either to the aspirant for entry into 
the industry or for those for whom 
classes in Technical Colleges are not 
available. 

The Institute of the Plastics Industry 
realizes, too, the importance of scholar- 
ships and offers three annually to the 
value of £250 each per annum, tenable 
for three years, to young men and 
women employed in the industry to afford 
them higher education in physics, 


chemistry, or mechanical engineering. 
During the war the Kenneth Chance 
Scholarship in Design has been in abey- 
ance, but it is hoped to revive the 
Scholarship, which is of the value of 
£260 for one year, as soon as possible. 
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Fig. 1.—Spool ends for rayon yarn are 


held to a tolerance of plus or minus 
.0025 in. A marked reduction in the 
percentage of rejections and a short- 
ened moulding cycle have been 
achieved with preforms preheated 
electronically. The ends are mounted 
on an axis of laminated paper and the 
assembly is held in position by a 
metal shaft. 


ANKS to the science of electronics, 

the plastics industry now has an amaz- 

ing new production tool that will,play a 
decisive role in the post-war economy. 

High-frequency dielectric heat already 
has demonstrated that it affords a revo- 
lutionary method of improving the 
quality of products made from thermo- 
setting resin compounds, and lowering 
manufacturing costs. 

At Cambridge, Ohio, to cite an example 
that will be considered here in detail, one 
of the United States’ oldest and largest 
custom moulders, the Plastics Division of 
the Continental Can Company, is making 
a complete change-over to high-frequency 
heat. “I consider it as important now, 
and in our post-war plans, as our powder 
and presses,” J. E. Wolf, general manager, 
recently declared. This division, a peace- 
time moulder of parts in the automotive, 
appliance and other fields, was acquired 
by Continental in May, 1944, and its faci- 
lities are being triplicated. The enlarged 
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H.F. Heating in 
U.S. Practice 


By C. C. Brumleve 


(Thermex Division, The Girdler Corporation, 
Louisville, Ky., U.S.A.) 


plant will be equipped with more than 50 
electronic heating units, including the 16 
now in operation. They will range in size 
from 400 watts to 8 kw., with the 1.5 kw. 
model in the principal role. 

E. Jensen, Continental’s technical 
adviser, considers the marked reduction in 
the percentage of rejects one of the chief 
benefits gained with high frequency. The 
overall advantages he lists as follows:— 

(1) The preform is uniformly plasti- 
cized, regardless of its diameter or thick- 
ness, usually within from 15 to 60 secs. 

(2) It flows quickly to all parts of the 
mould cavity, making possible the pro- 
duction of larger and more complex items. 

(3) The moulding of high-impact 
materials ceases to be troublesome. 

(4) Moulding pressures are equalized. 

(5) Pressure can be reduced as much as 
80 per cent. 

(6) Insert and pin breakage is lessened. 

(7) Volatiles are removed, thereby 
eliminating gas pockets and the need for 
repeatedly breathing the press. 

(8) Since the core of the preform is 
heated at the same instant and to the same 
degree as the exterior, granular or spongy 
centres are no problem. 

(9) Time cycles are reduced, in most 
operations 50 per cent. or more, thus 
greatly increasing the output of the press. 

(10) Better flow properties relieve 
internal strains and give the final product 
superior structural strength. 

(11) The number of defective pieces is 
minimized. 

A great deal has been said about how 
the high-frequency heating of preforms 
boosts production by shortening moulding 
cycles. But there is still another factor 
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Fig. 2.—A view of the large-scale use of electronic equipment in the Continental plant ; 
1.5 Thermex units, each serving two presses, may be seen all along this production line. 





Fig. 3.—Instrument housings of tyre-cord-filled phenolics normally present stubborn 
problems. Here preforms are heated in 70 seconds and the material flows immediately 
to all parts of the mould cavity. Output has increased 100% and scrap has dropped 75%. 
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Fig. 4.—A typical piece in production: A 
Continental operator removes uniformly 
plasticized preforms from a 1.5 kw. 
Thermex. They are being used for mould- 
ing distributor caps. The load receives 
electronic heat when he pushes home the 
drawer. It stops instantly when the 
optimum temperature is reached. No 
manual tuning or technical skill is 
necessary to operate the unit. 
s 


that adds to output—the reduction in 
scrap. What fewer rejects mean in terms 
of economical and efficient operation is 
graphically illustrated in the Continental 
plant, where spool ends for 9 lb. packages 
of rayon yarn are in large-scale pro- 
duction. 

For this and similar jobs, portable, 
completely enclosed 1.5 kw. Thermex 
units are used on a _ round-the-clock 
schedule, each feeding two 400-ton two- 
cavity presses. The operator simply places 
the load in the drawer and closes it. This 
starts the high-frequency power oscillating 
between the drawer and upper electrode, 
and the molecular friction thus produced 
in the resin particles uniformly heats 20 
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Fig. 5.—Here the operator has removed 
the loaded drawer from the 1.5 kw. Ther- 
mex unit and is resting it upon the apron 


of the press. The preheated preforms 

can be quickly placed in position in the 

mould, over the inserts. The compound, 

even though it is fibre-filled flows easily 

into the cavities of the mould thus 

further simplifying many of the moulder’s 
difficulties. 


preforms in 60 secs. The power snaps off 
automatically when the heating cycle is 
finished. Manual tuning is unnecessary. 

The tolerance permitted in these pieces 
is + .0025 in. from the perfectly flat con- 
dition. Without preheating, they often 
warped beyond salvage or blistered and 
had to be scrapped. Had these defective 
ends been used by the mill, the rayon yarn 
would have broken as it was wound upon 
the ‘spools, causing costly shut-downs. 
With preheating, the number of rejects 
dropped from 10 per cent. to 1 per cent., 
resulting in an additional $50 worth of 
usable pieces each day; production rose 
15 per cent., and quality was sharply 
upgraded. 
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The cost of the Thermex heat on this 
job can be broken down into these 
approximations:— 








Deprecia- Cost 
Value h - 
Item * |tion period,| per hour, 
dollars rs. cents 
iat ont  .. 2,150 30,000 .072 
Tube replacements 
(based on average 
life of 5,000 — 656 Py 000 .022 
Maintenance .. S 100 30,000 -004 
Power cost .. 8% 1c. per kw. hr. -003 
Total cost per hour — — -101 














The cost for three-eight-hour shifts is 
$2.42 for each unit, so that the saving 
amounts to about $45 for every day of 
operation. The initial investment in equip- 
ment, then, will be recovered in a little 
over four months, taking into account 
only the drop in the number of rejects. 

His lengthy experience with electronic 
heating in the moulding of the spool end 
and other products of thermosetting 
materials leaves no doubt in the mind of 
W. K. Bromley, Continental’s chief 
engineer, that the introduction of indus- 
trial high frequency in the plastics field 
was a major step forward. “ Sound and 
economical operation is virtually impos- 
sible without. it—particularly in the 
moulding of heavy and complicated pieces 
from high impact compounds,” he 
declares. 

A contract for ring 
mountings, recently com- 
pleted by Continental, 
also demonstrated high 
frequency’s effectiveness 
in reducing overhead. 
A high-impact material 
was used. Rejections 
were as high as 30 per 


Fig. 6. — Electronically 
preheated preforms are 
used in moulding these 
articles in the Conti- 
nental plant. There are 
fewer rejections and out- 
put is far greater than 
is possible with conven- 
tional methods of pre- 
heating. 
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cent. using conventional moulding 
methods. In contrast, when the preforms 
were preheated in a 1.5 kw. Thermex 
unit, rejections averaged only 10 per 
cent. and the production rate rose 100 
per cent. Savings in scrap and increased 
output totalled $252 daily in operating 
economy, while the cost of the electronic 
heat was $2.42. 

Another Continental example of the 
efficiency of high-frequency moulding is 
offered in the production of instrument 
housings, for which a tyre cord filled with 
high-impact phenolic material is used. An 
8 kw. Thermex unit with a preheater 
cabinet attached raises each preform to 
moulding temperature .in 70 secs. The 
application of electronic heat to the pre- 
forms effected a dramatic improvement. 
Production jumped 100 per cent. while 
the number of rejects fell off 75 per cent. 

The cost of Thermex heat in this 
case can be considered as listed here:— 








Deprecia- Cost 
Value ; : 
Item * | tion period,| per hour, 
dollars hrs. cents 
Initial cost .. 7,850 30,000 -262 
Tube replacements 
(based on average 
life of 5,000 a 3,870 30,000 129 
Maintenance i ; 1,200 30,000 .040 
Power cost .. és 1c. per kw. hr. -165 
Total cost per hour _ _— -596 














(Continued on p. 56.) 
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Plastics in Germany 


The New Target in Germany is the Science behind the Industries. 


The following are Notes taken 


As a result of the visits of special 

groups of experts sent by the Allies 
to Germany, the Combined Intelligence 
Objectives Sub-committee (G-2 Division, 
Shaef), has compiled a number of reports 
describing what the groups have dis- 
covered in German factories. The fol- 
lowing, which is taken from some of the 
first reports published, includes notes on 
the plastic manufacture and allied 
chemical production, which should prove 
of interest to our readers. 

The Government’s policy is to put this 
information at the disposal of industry, 
and those interested may obtain the 
reports by quoting the number and apply- 
ing to H.M. Stationery Office. The 
reports can also be seen at many public 
libraries. 


CIOS, XIX-5.—I.G. Farbenindustrie, 
Dormagen. Production of rayon cellu- 
lose acetate, cellulose aceto-butyrate, 
polyurethane polymer (similar to nylon), 
etc. 

(a) Eleven tons per day of cupra- 
ammonium rayon and 30 tons per day 
cupra-ammonium staple fibre. The rayon 
was used for signal flare parachutes. It 
was unsuitable for tyre cords or equipment 
parachutes. The staple fibre was mainly 
used for army uniforms. Specially note- 
worthy is the recovery of copper,which was 
carried out by the use of an ion exchange 
resin of the phenolic type having active 
HSO, groups. The uncondensed OH 
groups act as points of absorption of the 
copper. The resin is called Wofatite 
(made by I.G. Wolfen). This process 
recovers 93 per cent. metal as against 
85 per cent., reducing cost to within com- 
petitive range of viscose. A crinkling 
process to make the fibres resemble wool 
is also described. ; 

(b) A synthetic upholstering material 
from cupra-ammonium fibre is produced 
by making a cable and impregnating with 


from the latest Official Reports 


a solution of urea, formaldehyde and 
ammonium nitrate as catalyst. After 
drying, the material is heated to 120 
degrees C. to cure the resin. The result- 
ing “ horsehair ” was mixed with pig- and 
goathair. Five tons a day were pro- 
duced. 

(c) Cellulose acetate was produced at 
the rate of 20 tons a day. An improved 
process was employed, using methylene 
chloride as solvent for the esterification. 
This serves also to control temperature 
and allows for the use of only 100 per 
cent. excess acetic instead of the 600 per 
cent. normally used. The catalyst is 
1 per cent. sulphuric acid on the cellulose. 
The dissipation of heat by the methylene 
chloride also permits larger batches. All 
the cellulose is converted to tri-acetate, 
from which all other acetates can be 
made. 

(d) Cellulose aceto-butyrate. One and 
a half tons per day were made. The 
special note in this manufacture is the 
use ofa mixed anhydride, aceto-butyro 
anhydride and not the separate acetic 
and butyric anhydrides. The resulting 
material is stated to be an improvement. 

(e) Cellulose triproprionate was also 
made in small quantities for higher 
viscosity plastics. 

(f) Research and pilot plant investiga- 
tion was carried out to produce poly- 
urethane, similar to nylon, to avoid Du 
Pont patents. Hexamethylene diamine 
with phosgene gives di-isocyanate which, 
with butandiol, gives a long chain linear 
polymer, melting at 170 degrees C. and 
possessing no water absorption. Used 
for production of bristles. A similar 
polymer was employed to impregnate 
synthetic wool fibre to render the latter 
water-resistant. 

CIOS, XX-11,—I.G. Farbenindustrie, 
Hoechst, Main. Some 900-1,000 tons per 
month of monovinyl acetate were pro- 
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duced. This was converted into 300 tons 
solid polyvinyl acetate and 600-700 tons 
in emulsion form. There was capacity 
for 35 tons of polyvinyl alcohol for emul- 
sifying the acetate. Mixed polymers of 
vinyl chloride and vinyl esters were pro- 
duced, as well as cross polymers of vinyl 
esters and crotonic acid. , 

An interesting product made by con- 
densing vinyl fluoride with maleic anhy- 
dride, useful for emulsifying other vinyl 
plastics, is also described. 

A plasticizer for nitrocellulose and 
useful in emulsion making was made by 
reacting butanol with urea to form a 
urethane and condensing this with for- 
maldehyde. It was manufactured at the 
rate of 180 tons per month. 


CIOS, XXII-16.—I.G. Farbenindustrie, 
Elberfeld and Leverkusen. The main 
interest in this report lies in the details 
of the di-isocyanate and polyurethane 
production for the manufacture of nylon- 
like fibres, etc. Igemid U, one of these 
polymers, can be injection and compres- 
sion moulded into objects of good 
mechanical strength and electrical pro- 
perties and high resistance to oils and 
solvents. Fibres, bases for leather by 
sheeting and bristles were produced. 
Stated to be better than nylon in resist- 
ance to water and acids and in electrical 
properties. Adhesives, more elastic than 
phenolics, have been made from the 
Igamids. ; 

Ethyl cellulose (7 tons/month), benzyl 
cellulose (10-15 tons/month), and cellu- 
lose acetate (20 tons/month) were made 
at these works. 


CIOS, XXII-19.—1.G. Farbenindustrie, 
Leuna. These great works, which were 
very badly damaged, made enormous 
quantities of synthetic ammonia, 
methanol, isobutanol, phenols, cresylics, 
and a vast number of useful organic com- 
pounds. One of the most interesting was 
the treatment of a special fraction of 
Fischer-Tropsch oil. From this were 
made cresol esters for plasticizing poly- 
vinyl chloride, materials used in prepara- 
tion of p.v.c. emulsions and fatty acids 
which, when combined with triethanola- 
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mine, resulted in a castor-oil substitute 
for use as a plasticizer. In the prepara- 
tion of this material from  Fischer- 
Tropsch oil, the process is carried out in 
a reaction tower filled with ‘“ Haveg” 
(phenolic resin) rings. 

Amino caproic acid and adipic acid, 
both intermediates for German “ nylon,” 
were made here in very large quantities. 


CIOS XXII-20.—I.G. Farbenindustrie, 
Schkopau. This plant produced 6,000 
tons per month of Buna S from carbide 
made at Schkopau. In addition, 600 tons 
per month of polyvinyl chloride, 50 tons 
per month of polystyrene, 800 tons of 
ethyl alcohol per month, 540 tons phthalic 
anhydride per month, 800 tons of for- 
maldehyde (100 per cent.) per month were 
also produced. Styrene was polymerized 
in emulsion, using potassium persulphate 
as catalyst. Synthetic fatty acid sodium 
salts made at Oppan were used as emulsi- 
fying agents. 


CIOS XXIII-5. — Metallgesellschaft 
A.G. Bad Homberg Interesting pro- 
cesses relating to the adhesion of the 
synthetic “rubbers” Perbunan and Buna 
to metals. With Perbunan, chlorinated 
rubber gave very good adhesion provided 
the chlorine content was 64-65 per cent. 
A number of vinyl polymers were tested 
for Perbunan adhesion. Of these Vin- 
napas (polyvinyl acetate) was unsatisfac- 
tory, even when chlorinated. Astralon, 
Igilit and Mipolam (mixed polymers of 
vinyl chloride and vinyl acetate). The 
same was true of polyvinylchlorides. 
Buna S did not give good adhesion with 
these chlorinated products. 

“J-Gummi” was a joint development 
of the I.G. at Leverkusen and the 
Dynamit A.G. at Troisdorf and followed 
a principle not used in natural rubber or 
any of the present synthetic rubbers. The 
raw materials are wax-like bodies of 
relatively low molecular weight and 
“ nétting agents.” The wax is heated in 
an internal mixer to 100 degrees, and the 
netting agent mixed in. In the course of 
gentle heating the mixture is converted to 
a non-thermoplastic, highly _ elastic 


material with good rubber-like properties. 
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The Microscopic Examination 
of Plastic Materials 
V.—Insulating Sleevings (contd.) 
By J. H. WREDDEN, F.R.MS. 


(Chief Chemist, lgranic Electric Co., Ltd.) 


ONTINUING our examination of the 

Group 3 sleevings, let us now look at 
that numbered 3C (Table 1, November 
issue). This sleeving was stated to be 
somewhat different from the others in the 
group. In fact, the general structure is the 
same, but the materials used are different 
in some respects. 

A transverse section of this sleeving is 
shown in Fig. 48 photographed at 50 dia- 
meters, from which it will be seen that the 
rolled material is made with a black 
varnish. These varnishes are as a rule 
of a bituminous nature and as such are 
quite as good electrically as the lighter 
varnishes more usually met with; how- 
ever, this rolled material shows a fault 
exhibited by all the materials in this 
group in greater or lesser degree, inas- 
much as the layers of the rolled varnished 
silk are not 
adherent to one 
another, in this 
particular case the 
fault is much in 
evidence, large 
gaps between the 
layers being shown 
at A. 

It will be seen 
that in. order to 
conform to. the 


theoretical con- 
cepts of homo- 
geniety, these 


layers of material 
should be in iriti- 
mate contact over 
their entire area, 
and in view of the 
way in which the 





Fig. 48.—Transverse section of braided 
varnished artificial “silk’’ sleeving, 1b. 


Mag. 50 diams. 


material is fabricated, viz., by the rolling 
of sheet materials, the achievement of a 
completely homogeneous structure would 
appear to necessitate a “tacky” surface 


_ to the varnished silk, so that when the 


rolling operation is completed, the var- 
nish to varnish interfaces become obliter- 
ated, as such, by being fused together as 
at the point B in the illustration under 
discussion. In this way it should be 
possible to produce a structure which is 
very nearly completely homogeneous, for, 
in this open structure we have yet another 
negation of the excellent electrical pro- 
perties inherent in the varnished silk, 
these gaps providing the means by which 
large quantities of moisture may enter 
deeply into the structure. In the material 
under discussion the effect of these gaps, 
which are larger than those found in any 
of the other 
Group 3 materials, 
is clearly shown in 
the moisture 
absorption figure 
of 7.26 (Table 1), 
which is the highest 
in this group. 

Thus the need 
for homogeniety is 
further de non- 
strated, and as 
applied to the case 
of multiple layers 
of rolled varnished 
silk, demands a 
“tacky” surface 
which after having 
carried out its 
function of  eéli- 
minating the inter- 
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faces _ previously 
mentioned would 
be capable of being 
finally cured by a 
further stoving 
process carried out 
with the silk, in 
tube form, in posi- 
tion on a mandrill. 
There is, therefore, 
the necessity of 
this characteristic 
as a fundamental 
property of a 
varnish used in 
making the cloth, 
which in. turn 
points to the need 
for special formu- 
lation of the var- 
nish used. 

The examination of these structures 
would suggest that the varnished silks 
used were not specially manufactured for 
the required purpose, but consisted of 
standard grades of so-called “Oiled 
Silk,” in which case the varnished surface 
possesses little, if any, residual “ tack ” 
resulting in the structure shown. If, on 
the other hand, the silk cloths were 
specially made, then it is suggested that 
the processing methods could very well 
be modified, so that the desired structure 
would be achieved. 

In the case under consideration, the 
base is an artificial “silk,” probably of 
the cuprammonium type, and as such the 
yarn is heavier than that met with in the 
varnished cloth based on natural silk, 
nevertheless this material is almost as 
good as the latter electrically, although 
not so good mechanically. 

A portion of the section of this black, 
varnished material is shown in Fig. 49, 
photographed at 200 diameter. It will be 
seen that owing to the heavy nature of the 
yarn and presumably heavy twist, the 
impregnation is not complete. This will 
account for the electrical properties of 
this material being slightly poorer than 
those for the material based on natural 
silk. 

However, to return to Fig. 48, we see 





Fig. 49.—Transverse section of black 
varnished “ silk’’ base from specimen 3c. 
Mag..200 diams. tm 
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on further exami- 
nation of this struc- 
ture that the braid 


oe covering of this 
material. is 
untreated in any 


way, that is to say 
there is no lacquer 
applied to it as was 
the case with the 
sample previously 
dealt with. This 
condition will obvi- 
ously account for 
the higher moisture 
absorption. 

The dark masses 
marked C in the 
illustration are por- 
tions of the embed- 
ding medium used 
in cutting the section, which were not 
removed in the subsequent processing, 
and should be ignored. 

In summing up the examination of 
these Group 3 materials, we see that once 
again homogeneity of structure is indi- 
cated if a high-grade product is required. 
This in turn would appear to demand 
close attention to the selection of basic 
materials and manufacturing processes, 
involving the co-operation of the various 
industries producing the raw materials. 

We have had some measure of prac- 
tical proof of the benefits obtained by the 
use of solid continuous fibres in the basic 
fabric and the production of sleevings 
based on the application of the suggested 
principles should result in some interest- 
ing materials and data coming to light, 
always assuming that the cost of putting 
the aforesaid theory into practice is not 
prohibitive. 

Let us now proceed to the examination 
of the Group 4 materials. These con- 
sisted of an artificial silk braided tube 
treated with a solution of polyvinyl ace- 
tate or the chloride acetate co-polymer. 
As both the samples examined were of 
the same type, it is proposed to take the 
first one only for our purpose. A trans- 
verse section of this material photo- 
graphed at 50 diameters is shown in 
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Fig. 50, from which it will be seen that the 
resin was apparently applied in a single 
thick coating and that the penetration 
into the yarn is negligible. As a result of 
this it was impossible to cut and mount 
the section without parts of it disintegrat- 
ing; the reason for this is that the embed- 
ding medium used is of a waxy nature. 
The use of the latter was dictated by the 
necessity for its removal with a solvent 
which would have no effect on the 
materials of which the specimen is com- 
posed, and whereas it was found rela- 
tively simple to cut the actual section, 
there was nothing left to hold together 
those portions of the yarn which were 
not impregnated with varnish, when the 
embedding material was removed, result- 
ing in the disorganization shown. In one 
way this is an advantage, inasmuch as it 
tends to show more clearly the depth to 
which the varnish has penetrated the 
interstices of the braid. 

The thick single coating of the resin 
in this case is presumably due to the use 
of a very viscous solution, having a rela- 
tively high surface tension, although it 
should be borne in mind that the surface 
tension need not necessarily be high, for 
it would appear that it is quite possible 
for a condition to exist where the surface 
tension is low, but the viscosity is so high 
that the benefits to 
be gained by low 
surface tension are 
obliterated, and 
taking into con- 
sideration that the 
solvents used for 
making the solu- 
tion in this par- 
ticular case would, 
in all probability, 
possess very low 
surface tensions, it 
is highly probable 
that the viscosity 


was too high and vs, - a 
better results would SS 
have been achieved ag 


by using a solution 
of lower viscosity, 
building up the 





Fig. 50.—Transverse section of sleeving 
4 Mag. 50 diams. 
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resin coating in two or even three stages. 
However, whatever the conditions 
were, it would appear that a rapid appli- 
cation of a single thick layer of resin (as 
shown by this structure) is highly undesir- 
able. The result of this is reflected in the 
high moisture absorption of the material 
in question—10.64 per cent., a figure 
which is very high in view of the basic 
materials used in the fabrication. Both 
the resin and the material used for the 
yarn, in this case cuprammonium viscose, 
possess a moisture absorption of under 
1 per cent. Therefore, it would be 
logical to assume that a perfectly homo- 
geneous sleeving produced from these 
materials and conforming to the pre- 
viously mentioned concepts, should pos- 
sess a moisture absorption of the same 
degree, i.e., 1 per cent., instead of which 
we are faced with a figure of 10.64 per 
cent., apparently due entirely to the 
methods adopted for fabricating the 
sleeving. Thus, once again the micro- 
scope has been the means of pointing out 
the necessity for thorough investigation 
of the principles underlying apparently 
simple manufacturing processes, for in 
this case it is obvious that we have two 
materials, each of which in itself is a good 
medium for the task required of it, but 
which, when combined by methods that 
more or less ignore 
the fundamental 
principles underly- 
ing their combina- 
tion, the result is 
so poor that it 
immediately 
becomes apparent 
that a good deal of 
further work in 
this direction is 
required before we 
are in a position to 
take full advantage 
of the excellent 
properties of the 
materials, both 
natural and 
synthetic, which 
we have at our 
command. 


















Difference in Yarn Weights 


In concluding the examination of these 
Group 4 sleevings, it would, perhaps, be 
as well to mention one curious feature 
existing in connection with these var- 
nished fabrics, viz., the weight of yarn 
when the fabric is an artificial silk such 
as cuprammonium or regenerated cellu- 
lose, etc. In all cases so far met with by 
the author, the synthetic yarns were 
invariably very much heavier (i.e., com- 
posed of many more fibres or filaments) 
than those met with in the natural silk 
fabrics, where the yarn consisted of only 
very few fibres, not, as a rule, many more 
than 12 or 14. For example, the var- 
nished natural silk material shown in Fig. 
46 (see December issue) has a yarn in 
which there are no more than 10 fila- 


ments, but in the case of the artificial: 


silks, the yarns invariably consist of a 
large number of fibres, not infrequently 
running into many hundreds. From this 
it would appear that if an artificial silk 
fabric could be produced in which the 
yarn was composed of only a few fila- 
ments, as in the case of natural silk, then 
the likelihood of producing a varnished 
fabric with a more completely homo- 
geneous structure would be greatly in- 
creased. As a result, the characteristics 
of the materials employed in the fabrica- 
tion would be used to their fullest extent, 
and, furthermore, the processing methods 
would, in all probability, be greatly sim- 
plified, due to an alleviation of the diffi- 
culties attendant on the successful 
impregnation of a dense yarn. As a 
result of this reasoning, we have further 
support of the previous contention that 
for the production of a varnished fabric 
sleeving conforming to the theoretical 
ideal, attention must be paid to the nature 
of the basic materials, even going so far 
as to produce a special yarn. 

Having dealt briefly with the sleeving 
based on fabrication processes involving 
the use of base materials of a textile 
nature, let us now turn our attention to 
what might be termed pure plastic sleev- 
ings, such as the extruded polyvinyl- 
chloride tube used to illustrate the 
Group 5 materials. 
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A sleeving of this nature, by virtue of 
its structure and the method of manu- 
facture, must obviously possess superior 
characteristics in some respects to those 
possessed by the previously discussed 
materials. Structurally it is very much 
more homogeneous than the fabric-based 
sleevings, and if the processing is carried 
out correctly and the purity of the raw 
materials leaves no room for doubt, then 
the final product should consist of a tube 
whose walls are composed of the resin 
together with the pigment and requisite 
quantity of plasticizer only; these latter 
existing in the form of even dispersions 
of pigment and plasticizer in the resin, 
thus resulting in a substance whose tex- 
ture is both even and homogeneous. The 
structure of a typical sleeving of this 
nature is shown in Fig. 51, photographed 
at 50 diameters. The chief differences 
between this structure and those previ- 
ously discussed are too obvious to need 
any comments; there are, however, one 
or two points of interest peculiar to this 
type of sleeving which merit discussion, 
such as the presence of relatively large 
foreign bodies in the mass of the material, 
three of which are annotated at A. These 
particles of foreign matter which might 
have got into the material at any one of 
the stages in its manufacture, and whereas 
in this case they do not affect the 
properties of the sleeving to any great 
extent, it is as well to mention that small 
particles of this nature, if metallic, might 
possibly lead to disastrous consequences. 
The author has in fact seen a similar 
material which contained an appreciable 
amount of fine brass particles as uninten- 
tional inclusions in the substance, with 
the result that the electrical characteristics 
of the sleeving as a whole were by no 
means improved. However, it serves to 
illustrate the necessity for the observance 
of cleanliness in manufacturing processes. 

Another point of interest lies in the 
presence of bubbles in this material. 
These occur chiefly at the external sur- 
faces such as the one marked B. They 
are not numerous and do not appear to 
constitute any great danger, but they do 
exist, and in doing so deserve a certain 
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amount of discussion as to their origin, 
which in all probability is due to air being 
trapped in the extrusion process. 

It is difficult to visualize how else they 
may be formed as the temperatures 
employed in extrusion should not be high 
enough to cause rapid volatilization of the 
plasticizer, or the formation of gaseous 
products resulting from the decomposi- 
tion of the pigment. If, on the other 
hand, this did happen, then we should 
expect the bubbles to be very much more 
numerous, producing a structure similar 
to a sponge such as that shown in the 
rubber rings dealt with in an editorial 
article in a previous issue. (See Septem- 
ber issue.) In the material under examin- 
ation, however, there are very few 
bubbles widely scattered, which condition 
justifies the assumption that their forma- 
tion is due to entrapped air. 

Now let us examine the bubble B at 
higher magnification; this is shown in Fig. 
52 photographed at 450 diameters. This 
illustration clearly illustrates the stricture 
of this plastic and shows the bubble to 
be quite a large cavity, but when it is 
considered in relation to the whole mass 
of the material is really insignificant. The 
main interest in the photograph lies in the 
manner in which the dispersion of the 
pigment is shown, and this would appear 
to be remarkably evenly distributed 


Ma 






A 


Fig. 51.—Transverse section of plasticized 
and pigmented P.V.C. sleeving. Mag. 
50 diams. 


PLASTICS 17 


throughout the resin mass, although the 
granule size varies a little. This is also 
within close limits. There does, however, 
appear to be a slight tendency for the 
pigment to agglomerate into relatively 
large masses such as those shown at 1. 
This condition might possibly be induced 
by uneven plasticization of the resin, 
resulting in local concentrations of plas- 
ticizer higher than the intended general 
level, thus somewhat lowering the vis- 
cosity at these points. 

Careful examination of this section at 
high magnification reveals what appears 
to be numerous bubbles of microscopic 
size in the resin itself; that is to say, 
appearing in those portions of the section 
where there are no pigment granules and 
the section is relatively clear. It is not 
proposed to discuss this condition at this 
stage, but it will be dealt with in greater 
detail when dealing with thermoplastics. 

Returning to the subject, the presence 
of large particles of what might be pig- 
ment, or more probably foreign matter 
in the shape of airborne dust, is shown 
at the places marked 2. As has been 
pointed out, these could quite possibly 
be of a deleterious nature, but this 
section shows this material to be com- 
paratively free of such inclusions and at 
the same time demonstrates the even and 


(Continued on p. 42.) 





Fig. 52.—Transverse section of plasticized 


and pigmented P.V.C. sleeving. Mag. 
450 


diams. 
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World’s Industry 
Employs Plastics 





BUILDING 


Details of field 
experience with 
cement containing 
Vinsol resin are given 
by Wuerpel in Journal 
of the American Con- 
crete Institute, 1945 
(Sept.), page 49. The 
author discusses the 
results obtained from an examination of, 
over 22,000 test pieces produced in con- 
nection with actual structural work over 
a period of about three years, ending in 
1944. Sufficient concrete was handled 
in this time to consume some two million 
barrels of Vinsol resin cement. Both the 
advantages and disadvantages of the 
practice are summarized and greater 
durability is claimed. Possibilities of 
increased air entrapment is cited as a 
potential disadvantage. Holoplast, a new 
type of laminated cellular board on a 
kraft paper base and having a high load- 
bearing capacity, is described in Techni- 
cal Bulletin No. 1 issued by Holoplast, 
Ltd., New Hythe, Maidstone, Kent. The 
material consists of a laminated plastic 
board of box-type cellular section. In 
production, high pressures, acting both 
vertically and laterally, are brought _to 
bear on the initial impregnated paper. 
Standard boards are 8 ft. or 8 ft. 6 ins. 
long and 4 ft. wide, flange and webs being 
4 or 7s in. thick, and overall thickness 
1 in. or $ in. The longitudinal edges of 
the boards are faced with timber fillets 
which themselves become compressed 
during manufacture. The structure of the 
material is responsible for its very high 
load-bearing capacity and at the same 
time for its low bulk density, this for 1-in. 
material being 2 Ilb./sq. ft. Tensile 
strength is about 12 tons/sq. in. longi- 
tudinally and 5.4 tons/sq. in. transversely. 





Corresponding elastic moduli are 2.1 by 
10° and 1.5 by 10® Ib./sq. in., respec- 
tively. Holoplast is resistant to oil, water 
and mineral acids. It is resistant to 
vermin and will not propagate fire if com- 
bustion ensues. The material is readily 
sawn; the normal brown colour can be 
varied by spraying. Partitions for build- 
ings form an ideal application for the 
material. 








MOTORS 


GR-I (butyl) syn- 
thetic rubber has, 
according to W.P.B. 
(U.S.A.), proved most 
satisfactory for inner 
tubes. It is said to 
hold air better than 
natural rubber. 
McGraw Hill Over- 
seas Digest (Oct.), 1945/p. 16. Present 
state of German textile industry is 
reviewed in a short article in “ Foreign 
Commerce Weekly,” 1945/Nov. 3/21/44. 
In the Northern and Southern Zones 
occupied by Britain, U.S.A. and France 
the cotton industry was damaged to the 
extent of about 30 per cent., whilst the 
woollen industry sustained a damage 
figure of 66 per cent. Main types of syn- 
thetic fibres handled by the German 
industry are a cotton-type stable fibre 
Zellwolle B, a wool-type staple fibre Zell- 
wolle S and Kunstseide. Of this last, 80 
per cent. was derived from viscose, 17 per 
cent. from cuprammonium fibres and 3 
per cent. from acetate. New all-synthetic 
GR-S10 Goodrich-Silvertown tyre has 
greater maximum strength and wider 
tread. (“ Automotive and Aviation Indus- 
tries,” 1945/Oct./93/68.) Design altera- 
tions have diminished troubles previously 
experienced with synthetic tyres. 





re 
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ELECTRICAL 


“ Microtube” is an 
extruded casing made 
in diameter from 7 
to 1 in. It is employed 
for sliding over the 
normal bare wires and 
busbars used in plat- 
ing baths and cleaning 
solutions. It is pro- 
duced in a plastic which is used in con- 
junction with a tape of like composition, 
and withstands the action of plating 
solutions to temperatures up to 190 
degrees F. It is resistant to almost every 
type of cleaning solution and boiling heat, 
and may even be employed in trichlor- 
ethylene. By heating and pressing together, 
tube and tape can be welded into a 
continuous homogeneous _ mass. 
(“ Machinist,” 1945/98/1066). New 
organic glass for electrical control boards 
consists of melamine micarta. The use of 
this material obviates danger in case of 
outbreaks of fire. The material is highly 
resistant to shock, and when heated to 
destruction evolves nitrogen, which, ac- 
cording to account, tends to damp any 
combustion in its neighbourhood. 
(“ Machinery,” New York, 1945/52/232.) 
New varnish for impregnating elec- 
trical equipment can be backed on the 
assembly without damaging the electrical 
equipment to which it is applied. Com- 
mutators and slippering assemblies are 
especially noted. The varnish, known as 
DC 996, is cured at 300 degrees F., a tem- 
perature which does not affect shellac- 
bonded mica or core plating. (“ Auto- 
motive and Aviation Industries,” 1945 / 
Oct. / 93 / 68.) Rag-filled melamine 
formaldehyde moulding materials are 
used for insulating parts on the control 
equipment of mixing machinery with 
advantage, according to “Product 
Engineering,” 1945/16/742. Prime requi- 
sites of a material for this purpose are 
good electrical properties capable of 
handling moderate voltages under adverse 
conditions for long periods, and good 
mechanical properties to withstand nor- 
mal industrial usage. 








PLASTICS 19 


ail 
GENERAL ENGINEERING 


“Cordo - bond,” 
described in “ Product 
Engineering,” 1945/ 
16/712, is a new 
plastic adhesive for 
sandwich construction 
of metal, plastics and 
wood. Curing is said 
to be very rapid at 
250 degrees F. under a pressure of 50 
Ib./sq. in.; sheer strengths up to 2,000 
lb./sq. in. are said to be obtainable. 
Behaviour of plastics at extremes of cold 
and heat has often a decided bearing upon 
their successful application as structural 
materials for machines. Valuable hints 
and practical examples as to plastics 
behaviour under such conditions are given 
by Delmonte in’‘* Machine Design” for 
October, 1945. Sighting Buoy for naval 
torpedo consists of a float retained in 
position in the assembly by a disc of 
water-soluble resin prepared from vinyl- 
alcohol. Should the torpedo in practice 
become lost the disc dissolves, the float is 
released, and the position of the instru- 
ment determined. (‘ Scientific American,” 
1945/173/286.) Pytram laminated cellu- 
lose fibre material, its production and 
application, forms the subject of a short 
illustrated article in “ Practical Engineer- 
ing,” 1945/12/512. In the same paper 
Rushton, on page 509, introduces the 
first of a series of discussions on the 
design of plastic products in practice. 
Vinyl-type resin in combination with 
metal powders has, according to Strauss, 
better flow properties than the straight 
resin, particularly as regards penetration 
into small die cavities. The metal powder 
(200 mesh) is mixed with 5 per cent. of 
the resin, giving a dry, flour-like mass at 
70 degrees F. which becomes semi-fluid at 
150. At this temperature, moderate 
pressure is sufficient to force it into very 
fine crevices. Momentary pressure per- 
mits trapped gases to be released and the 
final result is a perfectly adherent metallic 
briquette. (“‘ American Machinist,” 1945 / 
89/113.) It should be pointed out that 
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a considerable body of experimental 
work on these lines was carried out in this 
country two or three years ago by an 
English concern specializing in metal 
powders and compacts of copper and alu- 
minium were produced which were 
readily machined, and, for example, 
threaded. Still earlier work was con- 
cerned with the manufacture of high- 
frequency transformer cores and special 
magnets, the same general technique 
being used. Useful melting tanks for 
plastics employed for coating metal parts 
before shipment provide constant tem- 
perature up to 400 degrees F. The con- 
tainer is of welded steel with electric 
immersion heating (2,000 watts), an elec- 
trical stirrer is provided together with cool- 
ing coils and dual temperature control. 
(“ Automotive and Aviation Industries,” 
1945/Oct./93/68.) Forming, design data 
and application of low-pressure laminates 
are dealt with in a comprehensive article 
by Arata in “Product Engineering,” 
1945/16/753. In particular, methods of 
fastening and minimum bend radii are 
dealt with. The same issue of this journal 
gives structural data on the major types 
of synthetic rubbers used for mechanical 
and industrial applications. Three of the 
synthetic rubbers, namely, butyl, nitrile 
and GRS, are covered. Application of 
Masonite die stock for drill jigs saves steel 
and cast iron to a very great extent. Drill 
bushes are inserted under a press or may 
be driven in. (“ Machinery,” New York, 
1945/52/165.) Value of laminated plastics 
to the engineer is discussed by Cook in 
Journal “ Product Engineering,” 1945/24/ 
340. Problems, such as manufacture, 
application of resin, effect of lamination, 
moisture absorption, laminated mould- 
ings, influence of resin content and degree 
of impregnation are dealt with in some 
detail, the whole being adequately sum- 
marized in conclusion. High-strength tool 
plastic claimed to be 100 per cent. 
recoverable is being employed by many 
aircraft manufacturers for the fabrication 
of profile or Keller duplicating blocks. 
The material, known as “ Plastiform,” is 
said to be a combination of ceramic and 
thermoplastic material and was developed 
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by L. C. Wilson, who was responsible for 
the evolution of Toolite. The physical 
properties and application of this material 
are described in an 4llustrated article in 
“Production Engineering and Manage- 
ment,” 1945/15/104. Flexible lightweight 
hose of various types and its uses are dis- 
cussed in “ Product Engineering,” 1945 / 
16/795. The following forms are distin- 
guished: low pressure, fuel and coolant, 
medium pressure hydraulic; medium high 
pressure hydraulic, high pressure 
hydraulic; flame-resistant fuel or oil hose, 
bullet-sealing hose. 





Classification of 
plastic moulding ma- 
terials has been under- 
taken by the Ameri- 
can Society of the 
Plastics Industry 
(“ Product Engineer- 
ing,” 1945/16/723). 
The _ classification 
chart includes thermoplastic and thermo- 
setting materials, lists numerous proper- 
ties of the moulding powdets either as 
resins alone or combined with fillers, pig- 
ments or dyes. The materials are listed 
according to agreed numbers; thus desig- 
nation SP1-10 232 means that the 
material commences to distort at tem- 
peratures above 100 degrees F., that its 
impact strength at room temperature is 
2.3 ft.-lb., and that its tensile strength is 
2,000 Ib./sq. in. The complete tabulation, 
to which are subjoined four pages 
of printed explanation, is rather in- 
volved and it:is open to question 
whether the design engineer will find it 
convenient in use. For the purely plas- 
tics engineer, however, it is a useful sum- 
mary and worthy of study. Vinyl-type 
resins, their advantages and disadvan- 
tages, future trends, and possibilities in 
the field of wire and cable insulation, etc., 
form the subject of what is called concise 
personal judgment by Shapiro in “ Wire 
and Wire Products,” 1945/20/74. Very 
complete and interesting tables give the 
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following data on nearly all current vinyl- 
type resins, including polyethylene, poly- 
methylmethacrylate and polystyrene. 
Thus 16 references relate to ease of fabri- 
cation; 18 to results of miscellaneous tests 
and 15 to results of electrical tests; 28 to 
values for mechanical tests; whilst 4 
relate to fatigue properties. The review 
is very complete, but it should be pointed 
out that numerical values are not given in 
every instance. A considerable bulk of 
explanatory notes is appended. Review 
of some recently developed synthetics is 
contained in the October, 1945, issue of 
“Machinery,” New York. Tabular sum- 
mary is alphabetically arranged by trade 
names, 97 substances are listed of 
which 30 are plastics and varnishes, 8 syn- 
thetic rubbers and plasticizers, etc. Role 
of petroleum in the economic processes 
of plastics is discussed in “ Scientific 
American,” 1945/173/297; thus it is 
pointed out that hydraulic moulding press 
must use correct fluid, which factor 
ensures problems such as heat transfer, 
rust prevention and adequate lubrication. 
Colourful lightweight plastics are pro- 
duced by coating pieces of textiles, paper 
or similar materials, with ethyl cellulose 
or cellulose acetate, the resultant films 
being built up to form laminates of any 
desired thickness. (“Scientific American,” 
1945/173/307.) The same issue of this 
journal (page 296) describes “ Alzac Cali- 
fornia Jewellery Creations,” which are 
produced as compacts of lucite and silver. 
Assembly is entirely by hand, lids are in 
black, dyed polymethylmethacrylate, into 
which is inset a design in metallic silver. 
Compression moulding of thermosetting 
plastics, according to G. Wessel, is facili- 
tated by sinking the component so deeply 
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into the lower mould section that the 
flash is thrown up to the upper surface of 
the part and easily removed by disc sand- 
ing. (‘ The Machinist,” 1945/89/1165.) 

Desirable factors in the form and 
visual appeal necessary in plastic com- 
ponents are discussed by Rushton in 
“Practical Engineering,” 1945/ 12/564. 
Reports on basic chemicals from coal 
have been issued by the Coal Processing 
Industrial Panel of the Northern Indus- 
trial Group (offices: 9, Eldon Square, 
Newcastle-on-Tyne), price 6d. A large 
number of, modern plastics derived ulti- 
mately from calcium carbide or from coal 
directly, are discussed. (Abstract in 
““Chemical Age,” 1945/53/565.) Metal- 
lurgists will have observed for some time 
that the well-known American technical 
journal “Metals and Alloys” has 
betrayed a growing interest in non- 
metallic materials. They will not be sur- 
prised, therefore, that it has changed its 
name to “ Materials and Methods” in 
order to cater more than hitherto for the 
many valuable non-metallic materials 
now playing their part in the engineer- 
ing industry. The first issue under the 
new title-—October, 1945—contains a 
manual of materials and methods 
dealing in. particular with materials 
for peace-time products. Some 15 
pages list about 150 producers of non- 
metallic engineering materials. System- 
matic data for the design of dies for the 
extrusion of plastics are still lacking in the 
published form. It is noted, however. 
in “ Product Engineering and Manage- 
ment,” 1945/15/101, that experienced 
designers have mostly tackled this job 
very successfully from scratch, and have 
evolved sound, practical plant. 
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Research into Plastics 
By H. RONALD FLECK, M:Sc., F.R.I.C. 


OW that the war is over and the 

energies of our industry have not to be 
directed almost solely to the elucidation 
of Service problems and the provision of 
Service requirements, we have time to 
take stock before turning to the equally 
urgent problems of peace. It is realized 
only too well by the people of this coun- 
try that many sacrifices have yet to be 
made, and that practically all these sacri- 
fices must be offered up on the altar of 
the god Export. Export is our primary 
necessity and will be so for some time to 
come, produce must go overseas before it 


can go on to the home market and we’ 


must examine our stall and decide on the 
quality of the goods displayed on it. 

The present author is a technician and, 
therefore, scarcely qualified to advise, 
comment or discuss matters which are 
purely esthetic. Design of plastic articles 
is a job for a first-class artist, but the 
design of the plastic must necessarily be 
the care of the technician, and these notes 
are intended for and directed at the tech- 
nicians who tailor the molecules in order 
that the artist may tailor the mass into a 
scintillating objet d’art suitable to carry 
Britain’s name again into the markets of 
the world. In the past that name has 
been the hall-mark of quality, and must 
be again. 

During the past few years the problems 
of increasing production have been out- 
weighing those of novelty, and we have 
reached the stage where, with transfer 
moulding, heatronic pre-heating, multi- 
ple-cavity moulds and improved injection 
technique, we can produce moulded 
articles at a vastly greater rate than we 
did in 1939. But what of the resins we 
use? It is probably safe to say that 
moulding resins have progressed but little 
during the war years. This is not a criti- 
cism of the resin manufacturers; new 
resins were not encouraged, raw material 
difficulties, Ministry approvals rigidly 
applied, controls and shortage of scien- 


tific personnel all combined to make the 
research path thorny. 

Now, however, the difficulties are 
resolving themselves; controls are becom- 
ing moribund, scientific personnel are 
gradually being released, and we can 
begin to plan our direction, if not our 
details, of research. The planning must 
be rapid and the work must be pushed on 
with all speed, for our need is urgent. 

What main lines have we? Phenol 
resins (in the broadest sense of hydroxy- 
aromatic compounds), amino resins, keto- 
resins, thermoplastics and synthetic elas- 
tomers are probably the most common 
types with which we can be concerned. 
What are the greatest drawbacks in the 
present-day plastics? Lack of tensile 
strength, poor plasticity, in some cases 
inflexibility, and poor moulding; colour, 
too, is a problem of the first magnitude, 
at any rate in the phenolic class. 


The Future for Phenolics 


Many phenols are known to the 
chemical world, practically all cyclic 
structures can be induced to undergo the 
addition of a hydroxyl group, and the 
number of permutations and combina- 
tions possible with side chains are legion. 
Yet only the paint industry seems to be at 
all interested in complex phenols, the 
moulding powders still pursue their even 
way, through phenols and cresols, with 
occasional daring dashes into the 
xylenols. But what of the ‘side chain 
modifications? Para-tertiary butyl phenol 
and para-tertiary amyl phenol, when 
condensed with formaldehyde and oil- 
modified, formed excellent paint resins. 
Other side chains of greater complexity 
are possible, such compounds as para- 
tertiary octyl, para-comenyl, para-second- 
ary butyl, para-benzyl, para-isopropyl, 
and para-cyclohexyl phenols have all 
been prepared, but have they achieved 
any greater recognition than that afforded 
them by the paint industry? 
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These complex phenols are readily pre- 
pared by normal chemical reactions such 
as substitution, condensation and the 
Friedel-Crafts reaction. Admittedly, the 
cost of these articles would be greater 
than those prepared with simple phenol 
or cresol resins. But is the moulding 
powder cost so important? Small elec- 
trical items, such as bayonet plugs, sell at 
very high prices, yet contain but a frac- 
tion of their cost in actual moulding pow- 
der. The public would no doubt pay 
more, and pay it willingly, for less 
rubbishy trash than they can get at 
present. Inserts drop out, thin mem- 
branes break at the slightest touch, and 
the articles are useless in a very short 
time, apart from the annoyance of blown 
fuses due to short circuits. 

More specialized attention to the par- 
ticular job in hand will also pay divi- 
dends. At the present time there is a 
tendency for manufacturers to offer a 
limited range of powders only, broad 
claims being made for the properties to 
be expected from the finished moulding. 
It is quite appreciated that the production 
difficulties of running a factory are 
largely ironed out if only a few general 
lines are run, and “ specials ” sternly dis- 
couraged; but the user of plastics has 
very good reasons as a rule for wanting 
something outside the range offered. 
Consequently, business is often lost 
because the resin powder manufacturer 
insists on remaining hide-bound. Yet a 
small-scale plant can often be set aside in 
the works for specials which often have a 
habit of becoming main lines in a short 
space of time. 

The paucity of imagination displayed 
with regard to phenols is also continued 
in the case of the aldehydes, formalde- 
hyde, apparently, being looked upon as 
the only resin-forming aldehyde avail- 
able. Have the unsaturated aldehydes, 
such as crotonaldehyde, been investi- 
gated, and what about propaldehyde, 
butyraldehyde and furfural? All these 
have possibilities, but they must be tried 
before being rejected. There is a ten- 
dency nowadays to overlook the Kienle 
Postulates and to forget the implications 
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which are inherent in these signposts to 
prediction. Mention was made previously 
to flexibility of phenol-resins; a proper 
appreciation of Kienle’s theory will give 
much valuable data to the research man. 
Flexibility is achieved when the heavy 
portions of the molecule are spaced as far 
away as possible; the introduction of long 
methylene bridges into the saligenin-type 
molecule might go some way towards 
inducing flexibility while still retaining 
the ability of the molecule to cross-link 
and thermoset. 


Possibility of Increased Flexibility 


Co-polymerization of phenol-formalde- 
hyde resin precursors with those sub- 
stances known to give chain-like mole- 
cules could also lead to added flexibility 
of the cross-linked system, and, more- 
over, might induce a small controlled 
amount of thermo-plasticity into a 
thermosetting __ resin. The valuable 
increase in frictional properties which 
such thermo-plasticity engenders can be 
extremely useful in certain specialized 
applications. It is fairly apparent from 
the technical literature of plastics that 
insufficient fundamental research is being 
done by the industry. Or is it that the 
research is being done by private firms 
who are-loath to publish work which may 
be of benefit to their competitors? If this 
is so, surely it would be better if some 
authoritative body, say, the Instityte of 
the Plastics Industry, set up a research 
station on the lines of the Paint Research 
Station, to investigate fundamental prin- 
ciples and publish them for the benefit of 
the industry as a whole. This could be 
financed by individual contributions and 
would at least avoid the terrific duplica- 
tion of effort which trade secrecy brings 
about. 

Research into the physics of plastic 
materials might bring very surprising 
results. What do we really know of 
cohesive forces, Van der Waal’s forces, 
dipoles, secondary valencies and the like 
as applied to the products of our indus- 
try? De Boer’s calculations show that 
only a small fraction of the possible link- 
ages take place during the resin-forming 
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reaction, and that much greater tensile 
strengths are possible theoretically than 
are achieved practically. Yet the plastics 
industry appears willing to accept this 
fact and then apparently complacently 
forget it. This type of lethargy must be 
shaken off now that things are starting to 
return to normal. 


Possibilities of Amino Resins 

Turning to the amino-resin section of 
the moulding powder industry, we find 
very few actual amines being used. Urea, 
aniline and melamine in the main, but a 
host of other amines are available or 
could be made available. Nitro-paraffins 
were becoming known as useful solvents 
at the end of 1938 and early part of 1939. 
All of these can be reduced to the cor- 
responding amines. Surely some resin- 
forming reactions are possible with these 
substances? Cyclic amines of the cyclo- 
hexylamine type are now being offered in 
small lots for research purposes; if suc- 
cessfully utilized, large-scale production 
will no doubt whittle down costs. After 
all, it is not so many years ago that mela- 
mine was quoted at £10 per pound and no 
buyers. Symmetrical azine compounds 
of the melamine type are rare, but 
organic chemistry is a most flexible 
science and yields wonders on proper 
treatment. Much is said in chemical 
literature with regard to steric hindrance 
and molecular blocking, but little sys- 
tematic work has been done to elucidate 
the problems of steric hindrance. The 
organic chemist cannot say with any 
degree of certainty that such and such a 
group will be too long or too heavy, that 
it will cause molecular rotation about an 
axis and thus hinder resin formation 
because he really does not know whether 
it will or not. Yet such fundamental data 
would cut through the masses of trial and 
error experimental work at _ present 
carried out, and would help the chemist 
to achieve the ideal state, that of design- 
ing a resin by theoretical calculation 
alone, knowing full well that the result 
will be in conformity with the design. 
No engineer seeks to build a_ bridge 
nowadays by rule of thumb, so why 
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should a chemist seek to build a molecule 
without knowing the design constants 
and coefficients of his molecular parts? 

Similarly with the alkyd reactions, why 
not try poly-hydric alcohols such as 
penta-erythritol with more complex di- 
carboxy acids? Consider alkyds as pos- 
sible thermosetting resins for use in 
moulding procedure. Combination in 
part with thermoplastic forming dihy- 
droxy alcohols such as ethylene glycol 
might add just that amount of flexibility 
and frictional resistance necessary for a 
particular job. 


The Thermoplastic Field 


Much the same sort of research fields 
are open in thermoplastic chemistry, 
although ingenuity in this branch has 
been rather more marked than in the 
other earlier branch. We have seen the 
advent of polyvinyl chloride, poly- 
vinylidene chloride and polythene of 
recent years. Many more chain polymers 
are possible and should present little diffi- 
culty in finding. It is perhaps curious 
that much more is known of the funda- 
mental reactions leading to chain forma- 
tion (and hence thermoplastic properties) 
than is known of the thermosetting reac- 
tions. The essentially academic work of 
such masters as Carothers, Staudinger 
and Nieuwland (all of it published in the 
scientific literature) has produced amaz- 
ing results, such as nylon and neoprene. 
These results have been possible because 
the underlying theory was accurately 
known and applied. But much remains 
to be done. What of silicon as a central 
atom instead of carbon? A whole new 
field of chemistry awaits the pioneers in 
this direction, and silicon is known to be 
exceptionally heat-resistant. 

These views are put forward in a sin- 
cere desire to help the industry and are 
not intended to be condemnatory to any 
or all sections of the industry. The plas- 
tics industry cannot afford to rest on its 
laurels, however ably they have been 
won, and however well they may fit. 
Constant research must be the watch- 
word, and, if possible, such research work 
should be co-operative in the widest sense. 
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Electrical Plastics in U.S.A. 


By E. E. HALLS 


HE commercial availability of plastics 

in America covers a somewhat wider 
range and includes newer materials than 
in this country. There are good reasons 
for this, the larger scope for exploitation 
being the main reason; but, undoubtedly, 
the intensity of research, and particularly 
industrial research, also accounts for the 
better situation, at least in some degree. 
A. J. Warner, in “ Electrical Communi- 
cation,” No. 1, Vol. 22, 1944, under the 
heading of “ Plastics—A Brief Review of 
Their Physical and Electrical Properties,” 
summarizes the present situation with 
respect to plastics for the electrical indus- 
tries. He briefly deals with each of the 
main types, and while some of them are 
well known, others are relatively new 
and, therefore, the summary of average 
characteristics is of interest in a compara- 
tive sense. The following notes and tabu- 
lated data from this records the outstand- 
ing features, and this will be followed by 
more detailed information on some of the 
more recent items which have great 
promise for the future. 

Warner gives the following publications 
as reference standards:— 

(1) “A.S.T.M. Standards on Plas- 
tics,” October, 1943. 

(2) Technical. data published by the 
Plastics Materials Manufacturers’ 
Association. 

(3) “ Plastics Catalog,” 1944. 

It is expected also that the Society of 
the Plastics Industry, which is working 
on engineering classification of plastic 
materials, will shortly be publishing 
systematic data. 

A previous article (') dealt with dielec- 
tric constant and power factor of plastic 
materials, with special reference to poly- 
styrene. In specific cases, however, other 
properties can assume major importance, 
and these properties may include electric 
strength, volume resistivity, arc resist- 


ance, etc., on the electrical side and heat 
distortion, flexural strength, tensile pro- 
perties, ageing characteristics, moisture 
absorption, inflammability, coefficient of 
thermal expansion, resistance to cold 
temperatures, etc., from the physical 
angle. 


The plastics are classified in the two 
orthodox groups of thermosetting and 
thermoplastic types. Warner points out 
that this arbitrary classification is becom- 
ing of less importance because one is 
learning how to make materials that can 
be changed from one form to another by 
suitable processing. Further, although at 
one time the thermosetting types repre- 
sented the major plastics used in the elec- 
trical industry, the thermoplastic varieties 
are becoming more and more important. 
Some members of this group possess 
superior electrical properties, but, further, 
they do not suffer from the same limita- 
tions with respect to size and intricacies 
of shape in the part that can be fabri- 
cated. — 


Brief notes for each type are given as 
under:— 


Thermosetting Resins 


(1) Phenol Formaldehyde Resins.2— 
The chemistry of the resins of this class 
and of the various stages of formation is 
very complex and still has not been 
entirely elucidated. Before the final 
infusible product is obtained, several 
thermoplastic stages exist, and in these 
the resin can be formed under pressure. 
The majority of resins of this class to-day 
are derived from phenols, cresols or 
xylenols and formaldehyde. The cured 
resins develop great strength and hard- 
ness and possess resistance to heat, water, 
organic solvents and mild alkalis. They 
are hard and brittle, and, in order to 
secure suitable impact strengths, particu- 
larly at low temperatures, care has to be 
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Table 1.—Cast Phenolic Resins, Average 





Properties. 
impact strength, ft. Ib. per in.3 0.48 to 0.60 
Tensile strength, psi4 .. 8,500 to 10,000 
Modulus of elasticity in tension, psid 3.75 to 4.5 x 105 
Rockwell hardness6 ° . M65 to M80 
Specific gravity7, : .. 1.30 to 1.32 
Heat distortion point OF,8 113 to 176 
Water absorption after 24-hour 
immersion, %9 0.5 
Dielectric strength short time, 4", : 
v/m10 .. 350 to 430 

Volume resistivity, ohms-cm.11 . 1to7 x 1012 
Dielectric constant!2: 

60 cycles .. 7.0 to 8.0 

1,000 cycles 6.0 to 7.0 

1 megacycle 5.5 to 6.0 
Power factor13: 

60 cycles .. a on .. 0.10 t0 0.15 

1,000 cycles og - .. 0.03 to 0.04 

1 megacycle So .. 0.03 to 0.05 
Arc resistancel4, . sis os .. 200 to 250seconds 





taken with the choice of fillers in order to 
develop the desired properties. The 
resins have, generally, a greater co- 
efficient of expansion than metals and 
tend to shrink around metal inserts after 
moulding and to hold them tightly in 
position. 

In the moulding of large articles or 
thick sections, one of the main drawbacks 
has been the difference of cure obtained 
in the outer sections and the inside of the 
piece. This can result in shrinkage after 
removing from the mould and consider- 
able internal strain, and it may cause 
unsatisfactory physical properties. The 
commercial development of super-high- 
frequency heating equipment enables this 
drawback to be overcome in many cases. 

Consideration of the properties of the 
phenolic resins can best be given under 
separate groupings, viz.:— 

(A) Cast Phenolic Resins.—These 
embrace the products that are prepared 
by pouring the liquid processed phenol 
formaldehyde resin into a_ straight- 
draw open mould or split mould. 
Moulds are usually made of lead and, 
when filled, are placed in ovens to 
complete the cure, which may: require 
a period from a few hours to a few 
days. The castings removed from the 
moulds are then machined to give the 
finished article. Generally, cast phe- 


nolic resins are used for decorative pur- 
poses, but certain of them have been 
produced with good dielectric proper- 
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ties. Average properties are given in 
Table 1. 

(B) General Purpose Cellulose-filled 
Phenolic Resins.—Fillers such as wood 
flour, cotton flock and chopped fabric 
are the common ones, and the appro- 
priate filler is thoroughly kneaded with 
the resin on heated rollers. This not 
only homogenizes the mixture, but also 
advances the resin towards a more- 
cured condition. The material leaving 
the blending rolls is in the form of 
rough sheets, and these are subse- 
quently cooled and ground to correct 
particle size ready for moulding, on the 
conventional type of moulding presses. 
Table 2 shows the average proper- 
ties of this class of moulding material. 

(C) High-frequency Mineral-filled 
Phenolic Resins.—Attempts have been 
made to improve the. electrical proper- 
ties of the phenolic resins by including 
mineral fillers, particularly since the 
fabric-filled materials are relatively 
poor electrically. The mineral-filled 
items are often erroneously referred to 
as mica. They have a high specific 
gravity from 1.80 to 1.92, and their 
water absorption is superior to that of 
most other phenolic types. They need 
to be handled carefully in processing if 
a completely uniform cure is to be 
obtained. Table 3 gives the physical 
and electrical properties of the best 
available mineral-filled phenolic resin 
moulding materials. 


Table 2.—Cellulose-filled Phenolic Resins, 
General Purpose—Average Properties. 





Specific gravity | 1 

Impact strength, ke. Ib. per in. ; = 

Tensile strength, psi. .. 7,000 to.8,000 
Modulus of elasticity in flexure, psi. 8 

Rockwell hardness 
Coefficient of thermal expansion, 0€, 3.0t03.5 x 105 
Heat distortion point, © . 275 to 284 
Water absorption after 24-hour 


immersion, % . 0.40 to 0.75 
eon strength short time, 

"Vv .. W0to 
Velen ¢ resistivity, ohms-cm. co SOX “ern 
Dielectric constant: 

60 cycles .. re a tome 

1,000 cycles .. 6.0 t0 9.5 

1 megacycle 5.0 to 6.8 
Power factor : 

cycles .. 0.25 to 0.50 

1,000 cycles 0.07 to 0.25 

1 megacycle 0.04 to 0.06 
Arc resistance .. Poor 
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Table 3.—High-frequency Mineral-filled 
Phenolic Resins. 
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Table 5.—Alpha_ Cellulose-filled Urea 
Formaldehyde Resins. 





Impact strength, ft. Ib. per in. 0.4 to 0.5 
ba or strength, psi > .. 5,500 to-7,000 
ulus of elasticity in flexure” .. 30 to 40 x 105 

Heusen hardness > .. M105 to M110 
Heat distortion point, OF. ” .. 212t0 31 
Water absorption after 24-hour 

immersion, % . .. 0.3 to 0.7 
Dielectric strength short time, t”, 

v/m .. 400 to 450 


Volume resistivity, “ohms-cm. |. . Greater than 10-+ 


Dielectric constant: 


60 cycles. oe OOOSS 

1,000 cycles .. 49 to 5.1 

1 megacycle . 48 to 5.0 
Power factor: 

60cycles . .. 0.01 to 0.02 

1,000 cycles .. 0.009 to 0.015 

1 megacycle . 0.005 to 0.009 
Arc resistance Low 





(2) Urea Formaldehyde Resin.—This 
thermosetting is obtained by the conden- 
sation of urea with formaldehyde under 
controlled conditions of time, temperature 
and acidity. The intermediate stages of 
the urea resins are water soluble and, 
under certain circumstances, alcohol 
soluble. The water-soluble solutions are 
often used to treat paper, cloth and wood 
veneer for the production of laminated 
sheets or boards. Moulding powders are 
produced by mixing the urea resins with 
finely divided alpha cellulose. 

The outstanding advantage of the urea 
resins over the phenol formaldehyde type 
is the fact that they can be prepared in 
pastel shades, whereas the phenolics are 
generally available in darker colours. 
Moulded urea products have a hard sur- 
face finish and are, therefore, suitable for 
articles subjected to much handling or 
wear. Resistance to temperature is not 
so good as with the phenolics, and they 


Table 4.—General Purpose Urea Resins. 





Impact strength, ft. Ib. per in. .. 0.24 to 0.36 
Tensile strength, psi F .. $6,000 to 13,000 
Specific gravity .. a 1.45 to 1.55 
Heat distortion point, oF, .. 260 to 280 
Water absorption after 24-hour 

immersion, % 0.75 to 3.0 


Dielectric strength short time, 3", 
v/m .. 900 to 400 


Volume resistivity, ohms-cm. 106 to 1013 
Dielectric constant: 
60 cycles .. du wy .. 70t09.5 
1,000 cycles ae 6.4 to 9.0 
1 megacycle 6.3 to 7.5 
Power factor : 
@evyces ... .. a .. 0.035 to 0.10 
1, cycles a fa .. 0.035 to 0.055 
1 megacycle - eS .. 0.027 to 0.04 


Impact strength, ft. Ib. per in. . 0.24 to 0.36 
Tensile strength, psi.. <? 
Modulus of elasticity in flexure .. 


Rockwell hardness .. "M118 to M122 


— gravity ‘ .. 1.45 to 1.55 
eat distortion point, OF~. . 260 to 280 
Water absorption after 24-hour immer- 

sion, % de ‘ . 0.75 to 3.0 





The electrical properties of the alpha cellulose- 
filled resins are 7 similar to those for the general 
purpose material (Table 4). 


should not be used for exposure above 
180 degrees F. Electrically, the ureas are 
somewhat superior to the ordinary phe- 
nolics, and they possess relatively high 
dielectric strength, high arc resistance, no 
tendency to track after arcing, and a rela- 
tively low power factor. They are not so 
good electrically as the mineral-filled 
phenolics. The electrical properties are 
not unduly affected by exposure to high 
humidity. Tables 4 and 5 summarize the 
properties of general-purpose and of cel- 
lulose-filled ureas. 

(3) Melamine Formaldehyde Resin.— 
This is a newcomer among the thermo- 
setting resins. It possesses excellent 
shock and heat resistance properties, it 
has high arc resistance and lack of ten- 
dency to track after arcing, and, in conse- 
quence, is proving very valuable in many 
electrical applications, including aircraft 
ignition components, moulded circuit 
breakers, terminal blocks, etc. The 
Melamines have only been available in 
America since about 1939. 

Melamine resins’ with alpha cellulose 
fillers are similar in appearance to the 
urea formaldehydes, but they exhibit 


Table 6.—Alpha Cellulose-filled Melamine 





Resins. 
Impact strength, ft. Ib. per in. . 0.26 to 0.28 
Tensile strength, psi “+ About 5,000 
Specific gravity cs di . 1.49 
Heat distortion point, OF, ° 385 
Water absorption after 24-hour immer- 
sion, % . 1.0 to 1.7 


Dielectric strength short time, i”, vim,, 340 
Dielectric constant: 


cycles d es ss .. 7.5 t0 8.3 
1 megacycle ., a Pe .. 6.7 07.3 
Power factor : 
60 cycles te sg <i .. 0.025 to 0.050 
tmegacycle .,  ., —«. =, (0,028 to 0.029 
Arc resistance . 125 seconds 
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Table 7.—Mineral-filled Melamine Resins. 





Impact strength, ft. Ib. per in.. 28 to 0.40 


. 0. 
Tensile strength, psi R . 5,500 to 7,000 
Modulus of elasticity in flexure’ . 0.6 x 105 
Rockwell hardness ‘ . wy 2 
Specific gravity .. ay ny to 2.00 
Heat distortion point, OF. 
Water absorption after 24-hour im- 
mersion, % 0.08 to 0.14 

Dielectric strength “short time, i. v/m 390 
Volume resistivity, ohms-cm. .. . 2.4 x 1011 
Dielectric constant : 

60 cycles .. 6.40 9.9 

1 megacycle a ne 
Power factor : 

60 cycles .. .. 0.07 to 0.17 

1 megacycle 1 


Arc resistance Ne 120 to 140 seconds 





greater resistance to acids and alkalies 
and are less affected by boiling water. 
They are considerably harder than the 
corresponding ureas. With cotton or rag 
filler they yield products of high flexural 
strength, low water absorption, good ar¢ 
resistance and general inertness. Their 
physical properties are not appreciably 
changed within the temperature range of 
—70 degrees F. to +210 degrees F. Solu- 
tions can be employed to impregnate 
fabrics and paper for the production of 
laminated products. Heavy-duty tele- 
phone hand sets for the American services 
are ‘moulded in alpha cellulose melamine 
plastic. Tables 6 and 7 summarize 
the average properties of cellulose-filled 
and mineral-filled melamines. 

(4) Phenol Furfural Resins —Furfural 
is obtained from cheap sources of raw 
material, such as corn stalks, and it has 
been possible to replace formaldehyde to 
a large extent by this material and thus 


Table 8.—Fabric-filled Phenol Furfural 
Resins. 





Impact strength, ft. Ib. per in. . 1.20 to 4.60 
Tensile strength, psi . 5,500 to 8,000 
Modulus of elasticity in tension, psi, ©7012 x 105 
Rockwell hardness .. . B65 to B75 
Specific gravity i 4 30 1.4 
Heat distortion point, OF. About 270 


Water absorption after 24-hour immer- 
sion, % . 0.8 t0 1.4 
Dielectric strength short time, 3”, vm... 150 to 450 


Volume resistivity, ohms-cm . 109 to 1011 
Dielectric constant : 
60 cycles ge ‘i os .. 5 to 10 
1,000 cycles .. =e = -o OOD 
1 megacycle .. 45008 
Power factor: 
cycles . 0.06 to 0.30 
1,000 cycles . 0.06 to 0.17 
1 megacycle . . 0.03 to 0.1 
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overcome the bottleneck in the production 
of thermosetting resins due to the 
restricted availability of formaldehyde. 
Furfural has the advantage that, apart 
{from reacting with phenol, it plays an 
important role in the formation of a net- 
work of cross-linked molecular chains in 
the resin itself. It thus provides products 
capable of high degree of completeness of 
cure and which possess high strength, 
good impact resistance and generally good 
chemical resistance. With the proper 
selection of fillers, mouldings can be pro- 
duced to meet a wide variety of 
mechanical and electrical requirements. 
They are non-inflammable and inserts are 
gripped tightly. The data in Table 8 
refers to fabric-filled phenol furfural 
resins, and Table 9 to mineral-filled 


Table 9.—Mineral-filled Phenol Furfural 





Resins. 
Impact strength, ft. Ib. per in. .. 0.26 to 1.0 
Tensile strength, psi . . 4,000 to 8,000 
Modulus of elasticity, psi 10 to 45 x 105 
Rockwell hardness B.55 to B.65 
Specific gravity Se . 1.6 to 2.0 
Heat distortion point, OF. 275 to 295 


Water absorption after 24-hour immer- 
sion, % 0.01 to 0.15 


Dielectric strength short time, 2”, vim |. 250 to 450 
Volume resistivity, ohms-cm. is 109 to 1011 
Dielectric constant: 
60 cycles 5 to 15 
1,000 cycles 5 to 14 
1 megacycle 4.5 to 12 
Power factor : 
60 cycles os oa ae .. 0.02 to 0.28 
1,000 cycles ., bs As .. 0.02 to 0.15 
1 megacycle .. a2 se .. 0.01 to 0.1 





type. It is pointed out that the arc resist- 
ance of both the fabric and mineral-filled 
varieties is not very good and is no better 
than that of the standard phenol formal- 
dehyde moulded product. 


(5) Chiefly due to the fact that casein 
products are very susceptible to changes 
in atmospheric humidity, and particularly 
to conditions of dampness, and to the fact 
that numerous other plastics have since 
been developed, it is not extensively used 
in electrical applications, and, in general, 
it is confined to such purposes as handles, 
knobs, buckles, buttons, etc. Electrically, 
the material is very poor, its water ab- 
sorption is very high and stability of 
dimensions poor. Some electrical charac- 
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Table 10.—Casein Plastics, General 





Properties. 
Impact strength, ft. Ib. per in. 1.0 
Tensile strength, psi .. <2 . 10,000 
Modulus of oe psi . 5.1 t05.7 x 105 
Elongation,% .. . ae 
Specific gravity . 1.35 
Softening point, OF, 
Water absorption after 24-hour 
immersion, %.. .. 7t014 
Dielectric strength short time, +", 
v/m ‘ au .. 400 to 700 
Dielectric constant: 
1 megacycle . 6.2 106.8 
Power factor : 
1 megacycle oe OSGe 





teristics are included in the data given in 
Table 10. 

(6) Laminated Plastics—The produc- 
tion of these by the impregnation of the 
laminz with solvent solutions of thermo- 
setting resins, and then curing the resin 
under heat and pressure to give a hard 
mass, was a logical development. Paper, 
cotton fabric, canvas duck, asbestos cloth 
and, more recently, woven glass cloth are 
the principal fibrous sheet materials 
employed. Fairly close standardization 
of American products has been achieved 
under the following grades:— 

Grade X.—A general-purposes paper- 
base material, used where physical pro- 
perties are more important than electrical 
characteristics. It can be punched cold 
in thin materials and, when heated, in 
thicker sheets. It machines and saws 
readily. 

Grade P.—A general-purpose material 
developed for punching operations, being 
more flexible, but not so strong as Grade 
X. 


Grade XX.—A _ paper-base material 
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for electrical applications requiring low 
water absorption. It possesses good 
machineability. 

Grade XXP.—A paper-base material 
similar to Grade XX, but more flexible 
and suitable for hot punching. 

Grade XXX.—A paper-base material 
having extremely low water absorption 
and high dielectric strength. It was 
designed to be suitable for radio fre- 
quency at high humidities. 

Grade XXXP.—A paper-base material 
more suitable for punching than the pre- 
vious grade and having somewhat - lower 
dielectric losses. 

Grade C.—A _ canvas-base laminate 
designed for structural applications where 
high-tensile and transverse strength are 
required. It is suitable for ts requir- 
ing high impact. 

Grade CE.—A fabric- teased material 
similar to Grade C, but designed for elec- 
trical applications where greater tough- 
ness than Grade XX is required, and for 
mechanical applications where greater 
resistance to moisture than is exhibited 
by Grade C is necessary. 

Grade L.—A linen-base laminate hav- 
*ing-fine weave. It is suitable for small 
gears and parts involving fine machining. 
It is not so tough as Grade C and, elec- 
trically, is poor and unsuitable except for 
low voltages. 

Grade LE.—A fine-weave fabric-base 
material similar to Grade L, but designed 
for electrical applications in which greater 
toughness than in Grade XX is required. 
It is exceptionally good with respect to 
water absorption. 


Table 11.—Laminated Phenolic Materials. 























Nanect Dielectric | Dielectric Power Compressive Flexural Tensile Water ab- 
akeertal strength, constant, factor, strength, strength, strength, sorption %, 
minimum 1 me. 1 mc. psi average psi average psi average maximum 
. ae 360 — — 35,000 21,000 12,500 3.3 
Pi 360 — — 33,000 15,000 8,000 2.8 
XX. 360 5.5 0.045 34,000 16,000 8,000 1.3 
XXP 360 5.5 0.045 25,000 ,000 8,000 1.3 
XXX 360 5.2 0.035 32,000 15,000 7,000 0.85 
XXXP 360 $2 0.030 25,000 15,000 7,000 0.85 
ieee 150 7.0 0.10 38,000 0,000 9,500 2.5 
CE 290 6.0 0.065 36,000 17,000 8,000 1.4 
L 150 7.0 0.10 35,000 20,000 9,000 1.6 
LE 290 5.5 0.055 37,000 19,000 8,500 1.25 
A 160 — — 36,000 16,000 8,000 0.95 
AA 50 _ _ 38,000 000 10,000 0.95 
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Table 12.—Aniline Formaldehyde. 





Coefficient of thermal expansion ,, .. 3X 10-5 
Tensile strength, psi mi om .. 10,500 
Rockwell hardness .. 5 ; eg to M125 
Specific gravity 1.21 


Heat distortion point, cr, 210 
Water absorption after 24-hour immer- 
sion, % R 

Dielectric: Strength short time, ‘”. vi m, "640 
Volume resistivity, ohms-cm. . 1012 to 1013 
Dielectric constant : 

60 cycles a - we .. 3.7 to 3.8 

1,000 cycles .. ie 5 Pe Sd 

1 megacycle af is 3.5 to 3.6 
Power factor : 

60 cycles om — mx .. 0.002 

1,000 cycles .. te .. 0.004 

1 megacycle .. ss a 0.006 to 0.008 





Grade A.—An asbestos paper-base 
laminated material, having high resistance 
to flame and being slightly more resistant 
to heat than the other grades of laminated 
material. It is suitable only for low-volt- 
age applications. 

Grade AA.—An asbestos paper lamin- 
ated material similar to Grade A, only 
stronger and tougher. 

Table 11 shows, for comparison, 
the physical and electrical properties of 
these various laminated materials. 

Aniline Formaldehyde—Aniline for- 
maldehyde resin is a more recent com- 
mereial development, 
improved dielectric properties, good 
resistance to water and to chemicals, 
extended applications are being found, 
particularly in Services’ communications. 
Actually, the material is thermoplastic, 
but not to the same extent as the true 
thermoplastic resins. It can be fabricated 
with the standard equipment provided 
care is taken to see that tools and material 
are kept cool. It can readily be tapped, 
turned, drilled, machined, sawn, polished 
and threaded. Cutting tools should be 
kept sharp and operating speeds kept 
high. The material is not unduly affected 
by atmospheric conditions, nor by ultra- 
violet light, and these features, combined 
with its toughness, make it a suitable 
replacement for hard rubber or loaded 
ebonite, and for ceramic and mica- 
bonded materials for high-frequency elec- 
trical applications. Physical and 


electrical data are given in Table 12. 
Its chief drawback is its sensitivity to 
It is attacked by strong 


moderate heat. 


and, because* of 
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acids, but unaffected by alkalies, and is 
reasonably resistant to common organic 
solvents, for example, alcohol and 
aromatic hydrocarbons are without effect. 
Principal applications are in aircraft radio 
for coil formers, vacuum tube sockets and 
antenna housings, and also for terminal 
boards, mounting strips, etc. 

Thermoplastic Resins. — The. major 
advances in plastics have been in thermo- 
plastic materials in recent years. Actu- 
ally, many of these were known a very 
long time ago, and delay in production 
has been due to lack of commercial pro- 
cesses and equipment; thus polystyrene 
was known in 1829, but not manufactured 
on an appreciable scale till 1935. It is 
suggested that developments will tend 
more and more towards the use of 
thermoplastic materials, because of their 
favourable properties. At present, 
materials being used in large quantity 
include polystyrene, polymethyl metha- 
crylate, polyvinyl chloride, polyethylene, 
polybutene, and nylon. This is due to the 
variety of physical and electrical proper- 
ties that can be obtained, combined with 
ease of fabrication, using automatic 
moulding machines, as well as good 
dimensional stability, good ageing charac- 
teristics, availability in clear transparent 
natural and pastel shades, and, in some 
cases, exceptionally superior electrical 
characteristics over a wide range of tem- 
peratures and frequencies. 

Each class will be considered briefly 
below:— 

(1) Cellulose erkenaees. —These have 
een given major consideration because 
of the abundant supply of inexpensive 


Table 13.—Cellulose Nitrate Plastics. 





Impact strength, ft. Ib. pér in. . 4505.5 
Tensile strength, psi. .. §,000 to 7,500 
-Coefficient of thermal expansion . 12t016 x 1015 
Rockwell hardness : A .. M25 to M30 
Specific gravity .. . 1.39 to 1.45 
Heat distortion point, °F. .. .. 140 
Water absorption after 24-hour 

immersion, % 1.5 to2 
Dielectric strength short time, i", 

v/m . 300 to 600 


Volume resistivity, ohms-cm. . 10t015 x 1010 
Dielectric constant: 
60 cycles .. Sy 7 .. 6.7 t07.3 
1 megacycle - an > ae 
Power factor: 
60 cycles .. os ne .. 0.08 to 0.12 
imegacycle .. ..  ., 0,07 to 0.10 
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raw material. The chief ones employed 
are cellulose nitrate, cellulose acetate, 
cellulose acetate butyrate and ethylcellu- 
lose. 

(A) Cellulose Nitrate—This was the 
first cellulose plastic to be used, and, 
although discovered in 1845, its commer- 
cial exploitation was due to the work of 
Hyatt, who plasticized the material with 
camphor and alcohol to obtain a flexible 
material. 
very little employed because of high 
inflammability and a strong tendency to 
become yellow and brittle with age. On 
the other hand, at room temperature, it is 
the toughest thermoplastic material, and 
is very resistant to moisture. It cannot 
be moulded by conventional methods. 
Table 13 shows some physical and 
electrical properties. 

(B) Cellulose Acetate, } 1*—This is the 
most widely used of the cellulose deriva- 
tives, being employed in the form of 
transparent sheeting, film, wrapping 
material, extruded rod and mouldings, 
etc. Plasticizers have to be included 
because the acetate itself is somewhat 
brittle. Therefore, the final physical and 
electrical properties depend upon the 
nature and amount of plasticizer em- 
ployed. Characteristics are given in 
Table 14. 

(C) Cellulose Acetate Butyrate——This 
is a relatively recent development, con- 
sisting of a mixed ester of cellulose, and 
its properties in many respects are 


For electrical purposes it is 
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Table 14.—Cellulose Acetate Sheet, Average 
Properties. 
Coefficient of thermal expansion. . .. 8to 16 x 10-5 
Tensile strength, psi ver as .. 4,000 to 14,000 
Modulus of — psi .. za .. 1to 3.5 x 105 
Elongation, %.. f a nee .. 20 to 55: 
Specific gravity ka . 1.36 
Heat distortion point, OF. 100 to 190 
Water absorption after 24-hour immer- 
sion, % . 2004 
Dielectric strength short time, }”, /m,, 290 to 325 
Dielectric constant: 
60 cycles P éa aa .. 49 
1 megacycle .. ee F ee 
Power factor: 
cycles ‘ “i aa . 0.016 
1 megacycle ., ‘és a . 0.044 





superior to those of cellulose acetate. It 
is made by the esterification of alpha cel- 
lulose with a mixture of acetic and 
butyric acids and anhydrides in the 
presence of a catalyst. The properties of 
the resultant material can be altered by 
varying the proportions of acids and 
anhydrides employed. 

In general, cellulose acetate butyrate 
has a greater solubility in a wider range 
of solvents and can be plasticized more 
readily than the straight ester. Moisture 
absorption and weather-resistant charac- 
teristics are improved in the mixed ester 
composition, and lacquer made with these 
compositions has greater adhesion than 
that prepared with cellulose acetate. Cel- 
lulose acetobutyrate foil is used as a 
primary insulation on wires and cables, 
permitting an important reduction in the 
diameter of the wires and a saving in 
weight and space. A very wide range of 


Table 15.—Cellulose Acetate Butyrate, Typical Examples. 








Superior heat Superior shock 
resistante resistance 
Specific gravity 1.19 to 1.21 1.16 to 1.18 
Impact strength, ft. Ib. per in. 0.6 to 1.1 2.7 to 4.3 
Tensile strength, psi .. 5,500 to 6,900 2,400 to 3,500 
Rockwell hardness M65 to M71 M23 to M47 
Heat distortion point, °F. .. i 179 to 208 125 to 144 
Water absorption after 24-hour i immersion, % 1.6 to 2.0 1.3 to 1.4 
Dielectric strength, 4”, short time, v/m 250 to 400 250 to 400 
Volume resistivity, ohms-cm. sia 1010 to 1012 1010 to 1012 
Coefficient of thermal expansion .. 11 t017 x 10-5 11 t017 x 10-5 
Elongation, % a e 51 to 63 71 to 79 
Dielectric constant: 
cycles 3.5 to 6.4 3.5 to 6.4 
1 megacycle .. 3.2 to 6.2 3.2 to 6.2 
3,000 megacycles 2.95 2.95 
Power factor: 
cycles 0.01 to 0.04 0.01 to 0.04 
1 megacycle a 0.01 to 0.04 0.01 to 0.04 
3,000 megacycles 0.031 0.031 
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Table 16.—Ethyl Cellulose. Three Main Types. 
Injection moulding . Low temperature 
t Extrusion type type 

Density .. 1.08 to 1.18 1.08 to 1.18 1.08 
Tensile strength, psi 0 5,000 to 12,000 2,000 to 8,000 7,000 to 8,000 
Coefficient of thermal expansion 10 to 14 x 10-5 10 to 14 x 10-5 6 x 10-5 
Elongation, % zs to 15 to1 6to 8 
Modulus of elasticity, psi _ 0.9 x 105 
Heat distortion point, OF. 120 to 200 120 to 210 160 to 170 
Water absorption after 24-hour immersion, ° ”% 1.2 t0 1.8 2 to 1.8 1.6 
Dielectric strength (v/m on 0.020 sheet) 1,400 to 1,800 1,400 to 1,800 1,500 
Volume resistivity, ohms-cm. .. = 1t0 10 x 1012 1'to 10 x 1012 _ 
Dielectric constant: : 

1,000 cycles 3.0 to 3.8 — 3.8 

1 megacycle 3.2 to 3.7 3.7 
Power factor: 

1,000 cycles 0.008 to 0.015 _ 

1 megacycle 0.001 to 0.02 — —_ 

grades is available and Table 15 only REFERENCES 


covers the properties of two of them. 

(D) Ethyl Cellulose, 1” 18. 19. 20—This is 
another newcomer to the thermoplastic 
field, and ethyl cellulose can be especially 
formulated to meet specific requirements. 
One of its chief characteristics is retention 
of flexibility at low temperatures. Some 
plasticizer is usually included, although 
the pure resin itself possesses remarkable 
properties of flexibility. Table 16 covers 
the properties of three principal types of 
ethyl cellulose plastics. From this it is 
seeri that the electrical properties of etho- 
cel and of Hercules E.C. are superior to 
those of the vinyl chlorides or acrylate 
resins, but they by no means approach 
polystyrene or polyethylene. They still 
have the advantage of outstanding flexi- 
bility at low temperature. 

(To be continued.) 


(1) ‘‘ The Polymerization of Styrene and Some 
a of the Electrical Properties of Plastics,” by 
J. W. Electrical Communication, ° 
11943), ne pages 180-193. (2) A. Baeyer, Ber. 5, 
25, 280, 1,094 (1872). (3) Impact strength, 
A.S.T.M. D256-41T. (4) Tensile strength, 
A.S.T.M. D638-42T. (5) Modulus of elasticity 
in tension, A.S.T.M. D638-42T. (6) Rockwell 
hardness. Proposed Federal Specification for 
Organic Plastics, General Spec. (Method of Physical 
Tests), july 7, 1942. (7) Specific gravity, 
AS.T. D71-27. (8) Heat distortion point, 
D648-41T. (9) Water absorption, 
D570-42. (10) — strength, 
. D149-40T. (11) Volume resistivity, 
D247-38. (12) Dielectric constant, 
D150-42T. (13) Power factor, 
D150-42T. (14) Arc resistance, 
"M. D495-42. (15) Schutzenberger, Compt. 
(16) Francimont, Compt. 
. (17) Suida, Monatsh, 
26, 413 (1905). ae etsy 586. (19) 
: 274. (20) 12,854, USP. 
1,188,376. 
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Plastics from Hyacinths 

Dr. James P. Lawrie, our very good friend 
who worked throughout the war in the 
technical literature section of the Ministry of 
Information, reports in “The Scotsman” 
that Indian scientists have made some 
interesting discoveries regarding the possible 
use of the water hyacinth, an Indian weed 
which now covers some 10,000 square miles 
in Bengal. 

The dried plant is rich in potash and 
nitrogen and it was estimated in 1917 that 
500,000 tons of potassium chloride, 65,000 
tons of ammonia and 60,000,000 tons of 
alcohol could be produced and leave a 


residue of 20,000,000 tons for excellent 
fuel. Unfortunately this investigation never 
reached a practical stage and has never been 
resuscitated. 

In 1938 the Indian Industries Department 
suggested that a fibre could be obtained from 
the plant and that another possibility was 
the production of plastics. It is now reported 
that a simple inexpensive process for pro- 
ducing moulded products has been devised. 
The process incorporates some novel and 
unique features and is being exploited. 

Other suggestions for using the growth are 
use in the production of inks, paper manu- 
facture and fodder for cattle. 
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The Properties of Plastics 


as a Function of Their 
Molecular Structure 


Introduction 

T is difficult to know where to start such 

a‘discussion as forms the subject of this 
article. It is easy enough to speak of the 
properties of any one plastic, but the 
problem of compressing the whole range 
of plastics into one short article is not 
easy. Theoretical concepts are readily 
made, but interpreting them as applying 
to individual plastics is another matter. 
Theories have been formulated for high- 
polymeric materials, but they~ do not 
necessarily apply to each and every 
polymer, and must be accepted in a very 
general way. Broadly speaking, all 
long-chain molecules should have approxi- 
mately the same properties, but they are 
considerably modified by side groups. 
These affect the chemical and physical 
properties alike, and give rise to a series 
of very useful materials, which, when 
properly compounded, are termed— 
Plastics. 

Lately, plastics have been discussed 
universally and, in spite of the fact that 
many people—reference is made, of 
course, to the man in the street—have 
obtained very false notions about the 
materials, it is obvious that there is some- 
thing unusual about them. They possess 
many properties which ordinary materials 
do not have, and it is the purpose of this 
article to try to throw a little light on 
the reasons for some of these extra- 
ordinary properties. 

Although it is an obvious fact, it 
should be stated at the beginning that 
the properties of plastics are a function 
of the high molecular weight of the mole- 
cules of which the plastics are composed. 
Please note that chain length was not 
mentioned, because many plastics are not 
formed of chains, but have a_ three- 
dimensional structure. These latter 
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materials, important as they are, are too 
often neglected in discussions on mole- 
cular properties. 

The paper may be split into three 
parts. A discussion of chain, net and 
space polymers. The second one—net 
polymers—may be discussed first, since 
it is by far the simplest to dispose of. 


Net Polymers 

There are no true organic net polymers. 
Synthetically we have not yet evolved a 
method whereby it is possible to confine 
the cross-linkages to one plane only. 
When this is attempted cross-linkages in 
all directions are formed and a three- 
dimensional structure is produced. 

Various inorganic net-polymers occur, 
however, the most important of which is, 
of course, graphite. Its properties are 
definitely a function of this particular 
structure, and the slippage of the various 
planes over each other is a well-known 
phenomenon. This makes the material 
useful as a lubricant, and the only excuse 
for including it in an article on plastics, 
apart from the fact that it is a polymeric 
substance, is that it is used as the lubri- 
cating medium in self-lubricating lami- 
nated bearings and gears. 


Chain Polymers 
To pass on to the discussion of chain 
polymers, a vast field is before us. There 
has been an enormous amount of research 


.work undertaken on this type of polymer 


and only a few examples can be taken to 
illustrate the principles which it is wished 
to discuss. 

The various properties of the different 
thermoplastics are, in the main, due to 
the following peculiarities of structure. 
First, the average chain length and the 
distribution of molecular weight around 
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this average value. Secondly, the chemi- 
cal nature of the molecules composing the 
main chain. Third, the size and nature 
of the lateral groups. Fourth, the posi- 
tion of individual molecules in relation to 
each other. Fifth, the manner in which 
the individual chains are joined together. 
Sixth, the nature of the bonds in the 
chain, and, seventh, the departure of the 
molecules from the pure chain structure. 
These are not necessarily listed in the 
order of their importance. Many of the 
properties are interdependent, and, in 
giving examples, it will not be possible in 
all instances to segregate the reasons for 
any particular property. 


Chain Length 

To return to the first item on the list, 
the great importance of chain length (or 
molecular weight) need hardly be stressed. 
The tensile strength, ability to form films 
and fibres, viscosity of solutions, ease of 
processing, toughness, solubility, etc., all 
depend, at least to a certain degree, on 
this property. 

The dependence of tensile strength on 
molecular weight may be readily illus- 
trated. Take cellulose and its derivatives, 
for instance. Now, the tensile strength 
of a long-chain molecule could, in 
general, be due to two causes: (1) The 
force required actually to break the 
primary valencies of the cellulose chain, 
and (2) the force required to rupture van 
der Waals’ forces between chains. Calcu- 
lations made for the first method show 
that a cellulose fibre should have a 
strength of 1,500 kg. per mm.’, or, to 
bring it to more practical units, 120 grams 
per dernier. This is obviously much 
more than that obtained in practice, 
which, therefore, indicates that the 
strength of the individual molecular 
chains does not determine the tensile 
strength of a plastic. 

Similar calculations, based on the 
assumption that the tensile strength is due 
to the rupturing of van der Waals’ forces, 
give values of 2 grams per dernier, which 
is obviously more in line with the tenaci- 
ties obtained with some rayon filaments. 
It should be added that this latter value 
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is based on an unorientated molecule, 
since the change of properties associated 
with orientation will be dealt with later 
on in the article. 

We have now determined that the ten- 
sile strength of a filament is due to the 
forces between chains. Simply speaking, 
it is obvious that these forces become 
greater with increasing chain length. A 
super polyamide molecule with a degree 
of polymerization of about 30 or less does 
not have tensile strength. With degrees 
of polymerization greater than this, how- 
ever, the tensile strength rapidly 
increases. At a D.P. of 50 it has a 
strength of about 0.4 grams per dernier, 
at a D.P. of 100, 1.4 grams per dernier, 
and, finally, at a degree of polymerization 
of about 250, the tensile strength settles 
down to an almost steady value of 2.6 


TENACITY GRAMS PER DERNIER 
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WITH DEGREE OF POLYMERIZATION 


Fig. 1.—Relation between tenacity and 
polymerization. 


grams per dernier. Fig. 1 is a graph 
showing the dependence of tenacity on 
the degree of polymerization. 


Work of Carothers 


Similar arguments apply to all the other 
properties mentioned. In particular, the 
work of Carothers on fibres may be 
quoted. He ascertained that before a 
polyamide or polyester was capable of 
forming a fibre it should have a D.P. of 
about 50. Polyesters from » hydroxyde- 
canoic acid may be quoted in particular. 
Up to a molecular weight of 5,700 no 
fibres can be obtained. Esters with 
molecular weights of 7,300 give filaments, 
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but these cannot be extended. An ester 
with a molecular weight of 9,330 gives 
stretchable fibres, but they are very weak. 
Molecular weights of 10,000 and above 
make possible the formation of extensible, 
strong fibres. 

The great development of this particu- 
lar example—Nylon from _ superpoly- 
amides—hardly needs any stressing. It 
is a supreme example of the object of this 
article. Observations were made on the 
properties of a plastic as a function of its 
molecular structure, and much better 
results were obtained by extending the 
principle discovered. 


Solubility 

The variable solubility of molecules of 
different molecular weight hardly needs 
pointing out. Lack of solubility of some 
polymers is, of course, due to causes 
other than great chain length, and these 
will be described later. Polymers of ethyl 
acrylate may be quoted as examples, and 
these have been chosen because they 
are comparatively free from cross linking 
and branching. The polymer with a 
degree of polymerization of 22 is a vis- 
cous, colourless oil which dissolves easily 
in benzene. A D.P. of 28 gives a fluid 
mass which is rather tough and can be 
drawn into threads. Ata D.P. of 225 the 
plastic is quite tough, swells somewhat in 
benzene and then dissolves. A D.P. of 
1,750 gives a polymer—a tough elastic, 
rubber-like mass—which swells greatly in 
benzene, and eventually dissolves. With 
D.P.s too high to measure, the polymer 
is insoluble in benzene, but swells to 50 
times its original volume. The increase 
in the difficulty of solvation is directly 
due to the increasing chain length. 

The different solutions 
which are formed by dissolv- 
ing the polymers just men- 
tioned have gradually 
increasing viscosities. This 
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Fig. 2.— Distribution of 
molecular weight and poly- 
merization. 


RATE OF INCREASE OF AMOUNT OF MATERIAL 









PLASTICS 35 


is, of course, also due to the increased 
chain length. This needs no further 
mention except that Staudinger’s viscosity 
law expresses the relationship between 
molecular weight and viscosity. 

Unfortunately, conditions of formation 
are generally far too complex for the 
relationship to hold over any great range 
of molecular weight. 


Distribution of Molecular Weight 

Associated with the effect of chain 
length is the fact that the average degree 
of polymerization only shows one side of 
the picture. Around this average value 
are larger (and often) much smaller 
molecules. The latter in particular can 
have an adverse effect on properties. 
The smaller molecules often do not con- 
tribute to the strength of a molecule at 
all, and in the case of polydienes they 
often do not enter into a chemical 
reaction. This may be exemplified with 
reference to a synthetic rubber—a buta- 
diene-styrene copolymer. After vulcani- 
zation with sulphur, the smaller molecules 
which have not reacted, may be extracted 
with solvents. These small molecules 
actually make the cured rubber more 
sluggish and gives it a larger permanent 
set. Similar effects apply in the case of 
plastics.. For instance, the theory in 
existence at one time in regard to cellu- 
lose was that the small molecules 
cemented the larger ones together. It is 
now recognized that this is wrong, and 
the small molecules, if anything, are 
rather a hindrance. Fig. 2 is a graph 
showing the distribution of molecular 
weight about the average value of D.P. = 
800. This is for polystyrene, and it will 
be observed that it is very large. 
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Chemical Constitution of Main Chain 
The second point in the list deals with 
the nature of the atoms in the main chain. 
As has been intimated in the discussion 
on the tensile strength as a function of 
chain length, the strength of the chain 
itself is of little significance. As will be 
shown shortly, it is the side groups which 
are of far greater importance. 
Nevertheless, these atoms are of some 
importance in determining the pro- 
perties of plastics. One of the important 
ones is the resistance of the plastics to 
chemicals. The carbon-carbon arrange- 
ment is quite strong from this point of 
view, but this does not apply to carbon- 
nitrogen and carbon-oxygen linkages. 
These may be broken up by the process 
of hydrolysis, etc. 
there is a useful application of this prin- 
ciple. Scrap Nylon is now reclaimed by 
hydrolysis to adipic acid and hexame- 
thylene diamine by sulphuric acid. 
These, after purification, are recombined. 
Another important result of the nature 
of the main chain is the effect on the 
physical properties. This affects in par- 
ticular the special arrangement of the 
molecules. Strongly polar groups in the 
main chain will cause the molecules to 
take the shape of a helix, which, conse- 
quently, usually increases the elasticity. 
The proteins are good examples of this. 
The carboxyl and imino groups force 
the protein molecules into a regular helix, 
with a consequent modification of pro- 
perties. | Many of the artificial fibres, 
formed from casein and soya-bean pro- 
teins, do not have this configuration and 
suffer from lack of crimp. This differ- 
ence is due to many reasons which 
concern the nature and size of the side 
groups, etc., and the fact that some of 
the protein molecules, although of high 
molecular weight, are globular. 


Size and Nature of Lateral Groups 

Next in the list comes the size and 
nature of the lateral groups. This is a 
vast field and reference can only be made 
to the most interesting examples. The 
size of lateral groups naturally affects the 
proximity of the molecules. This, in 


In this connection, 


JANUARY, 1946 


turn, greatly affects the intermolecular 
forces, the crystallization and therefore 
the strength of the plastics. A. very 
simple example is that of polyethylene 
and polystyrene. The formation of 
strong fibres and cable coverings from 
polythene is too well known to need 
further description. This is due to the 
fact that the carbon atoms of the 
ethylene chain only have small hydrogen 
atoms attached to them. The chains are 
thus readily crystallizable. 

Polystyrene, on the other hand, has 
bulky phenyl groups, which seem com- 
pletely to prevent crystallization. The 
phenyl groups separate the chains to a 
large degree and intermolecular forces 
cannot come into play. This seems to 
explain why the production of flexible 
films from polystyrene has been delayed 
for so long. 

Similar reasons to the abgve explain 
other properties. Some polymers, as 
produced from the reactors (e.g., p.v.c.) 
are quite unsatisfactory for processing. 
This is because the intermolecular forces 
are so strong that the unplasticized 
polymer is exceedingly tough. However, 
the use of plasticizers virtually increases 
the bulkiness of the side groups,- which 
thus separate the molecules and prevent 
the full operation of the strong inter- 
molecular forces. The softness and 
flexibility of plastics can also be affected 
by the size of the side groups. Take the 
acrylates, for instance. Polymethyl 
acrylate is strong, tough and fairly hard. 
Polyethyl acrylate is softer and the 
n-butyl acrylate polymer is so soft as 
to be sticky to the touch. There are 
many such examples. 

The nature of the side groups plays a 
predominant part in the determination of 
the properties of plastics. Physical and 
chemical properties are affected alike and 
in particular the latter. In the case of 
the former, whether a side group is polar 
or non-polar greatly affects the pro- 
perties. This applies to elasticity, flexi- 
bility, toughness and the like. It also 


determines to a great extent the chemical 
properties of the molecules. 


The non- 
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polar side gro.ips of polystyrene and poly- 
thene give them’ superb electrical 
properties, and the power factor and 
dielectric, constant are extremely low. 
Molecules, like polyvinylchloride, are not 
so good in this respect, which, of course, 
may be put down to the strongly polar 
chlorine atoms in the chain. 

Table 1 compares the electrical pro- 
perties of the three plastics considered. 
The superiority of the polythene and 
polystyrene (particularly for high- 
frequency work) is apparent. 


Table 1.—Electrical Properties of 
Thermoplastics. 














Poly- | Poly- 
styrene} thene P.v.C. 
Power factor (50 cycles) . | 0.0001 | 0.0001 | 0.015 
Power factor (106 cycles) . | 0.0001 | 0.0001 0.043 
Dielectric constant (50 cycles) | 2.6 2.4 4.7 
Dielectric constant (106 cycles)| 2.6 2.4 4.0 








So far as chemical properties are con- 
cerned, there are two examples which 
seem particularly attractive. These con- 
cern formalized polyvinyl alcohol and the 
proteins. Using the old chemical rule that 
like will dissolve like, we are not surprised 
that polyvinyl alcohol, in contrast to most 
polymers, is soluble in water. Treatment 
with formaldehyde yields products where 
the hydroxyl groups are used up, and as 
the formalization proceeds the molecule 
becomes less and less soluble. At a par- 
ticular stage the “formvar” becomes 
insoluble, but will absorb water with a 
consequent modification of its properties. 
This modification takes the form of exten- 
sive softening and marked flexibility. In 
fact, the water-treated formvar is almost 
like rubber. If the water is driven off by 
the application of heat the polymer again 
becomes hard and rigid. This illustrates 
perfectly the effect of side groups on 
properties. 

The second example concerns the dif- 
ferent proteins which are known. The 
main chains are very similar, but the 
lateral groups vary a great deal from pro- 
tein to protein. It is these side groups 
which cause the difference between. the 
various molecules. 

Water absorption (so poor in many of 
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the protein plastics) may be quoted as an 
example of a property which is affected. 
The hydrophilic groups contained by one 
protein will be much more numerous than 
those contained by another, and the 
former will thus have a greater water 
absorption. It is for this reason that silk 
is better than fibres produced from casein. 
This is not the only reason for the differ- 
ence in water absorption, as will be 
observed later, but it is one of them. 
Incidentally, the casein, soya bean and 
zein plastics have considerable water 
absorption even after treating with for- 
maldehyde. This may be explained by 
the fact that apart from the hydrophilic 
groups which were present before harden- 
ing, the formaldehyde in reacting with 
amino groups in the protein molecules 
forms methylol groups. Some of these, of 
course, react further to produce cross- 
linkages, but some of them persist, and 
are an added attraction for water. 
A normal hardening reaction: 


R—NH2 + HCHO + NHo—R +> 
—> R.NH—CH2—NH.R + H20 


R—OH + H.CHO + OH—R > 
—> R—O—CH:—O—R + H:0 
Production of methylol groups which 
confer susceptibility to water: 


R—NH2 + HCHO -> R-NH—CH;OH 


Molecular Relationship 

The next point in the list, that of the 
relation of the different molecules to each 
other, is obviously of great importance. 
This applies in two ways, the first of 
which is usually overlooked, since most 
attention is focused on crystallization 
phenomena. Let us take polyvinyl- 
chloride as an example. If we consider 
one molecule only, the chlorine atoms 
would repel each other and alternative 
ones would lie on opposite sides of the 
chain. This is not the actual arrangement 
in the molecule, however. What actually 
happens is that the proximity of chlorine 
atoms in other chains causes them to 
swing round. The conditions of crystal- 
lization are, therefore, different from what 
they would have been, simply because of 
their relationship with other molecules. 
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Coming now to the study of crystalliza- 
tion of high polymers, it is not intended to 
spend a great deal of time on the matter. 
This is not because it is not considered 
of sufficient importance—far from it—but 
because its principles are well known. If 
two chain molecules are at an angle to 
each other, the full intermolecular forces 
cannot be exerted. The nearer they 
approach to becoming parallel, however, 
the stronger the forces become, until they 
reach their maximum when parallel. 
Now to take Nylon, for instance, as an 
example, the plastic as produced is 
unorientated, and consequently a fibre 
produced from this material has a strength 
of only two or three grams per dernier. 
If the fibre is stretched, however, and the 
molecules become as near parallel as pos- 
sible, this strength can be doubled and 
probably trebled, although exact figures 
are not available. 

The great strength of the various 
regenerated celluloses, polyvinylidene 
chloride, superpolyamides and _poly- 
thylene fibres can be explained by this 
means. The orientation is not the only 
explanation, however, since the inter- 
molecular forces themselves can obviously 
vary according to the lateral groups. 
Carboxyl, hydroxyl, acetyl and carbonyl 
groups cause very strong _inter- 
molecular attractions. Actually, in the 
case of polythene the cohesion is not very 
great, but the molecules can become so 
very nearly parallel, that a strong field, 
and, therefore, a strong fibre, can be pro- 
duced. The phenomenon of cold drawing 
will be well known to all, and is, of 
course, due to the molecules becoming 
orientated. 

Incidentally, it should be noted in con- 
nection with orientation, that it is never 
absolutely complete. There is always 
some disorderedness remaining. In a 


cellulose fibre the whole length of any 
particular fibre is not crystallized. One 
part of it probably forms a part of crystal, 
some of it passes through a disordered 
region, and again it enters a crystallite. 
This is quite common. 

It is obvious, therefore, that the great 
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strength of some yarns is due to the rela- 
tion of the molecufes to each other. 

The table below gives details of various 
molar cohesions. The stronger this is the 
better the fibre should be. This is often 
considerably modified, however, by the 
presence or absence of lateral groups. 


Table 2.—Molar Cohesions of High Polymers. 








Molar Cohesion 
Resin Molecular Structure per 5A chain 

length 
Polythene sg CHo) ,000 
Polyisobutylene . , CHe) (CH3) 1,200 
Polybutadiene ..} (CHa) (CH=CH) 1,100 
Rubber (CH2) (CH=C.CHs3) 1,300 
Polystyrene de (CH2) (CeHs) 4,000 
Polychloroprene, .| (CH2) (CH=C Cl) 1,600 
P.V.C. ae os CHe) (CHCl) 2,600 
Polyvinyl Acetate] (CHa) (COOCHs3) 3,200 
Polyvinyl Alcohol] (CH2) (CHOH) 4,200 
Cellulose .. ee by!) (-O-) 6,200 
Cellulose Acetate|(OOCCH3) (—O- ) 4,800 
Polyamides ..| (CHe) (CONH) H 5,800 
Silk Fibroin (CHR) (CONH) H 9,800 











Before passing on to the next point in 
the list, a fact which is not very com- 
monly appreciated, should be pointed 
out. This concerns the water absorption 
of protein fibres. It was stated that the 
difference in water absorption between 
silk and an artificial fibre produced from, 
say, soya bean, was not entirely due to 
the chemical groups present. Another 
important reason is that in the case of 
the silk, the molecules are closely aligned 
and the water finds it difficult to make 
its way between the molecules to the 
hydrophilic groups which are there. 


Mode of Joining of Molecules 


The way in which molecules are joined 
together has 4 very important bearing on 
the properties of plastics. This statement 
refers to the difference between primary 
valency linkages and van der Waal 
forces. Both have their advantages and 
disadvantages from the properties point 
of view, and they have to be present at 
the right time. 

Referring to the previous point, that 
of crystallization — cross-linkages would 
be fatal’ in molecules in which it was 
desired to induce crystallization. If the 
molecules in the disordered state were 
cross-linked, parallelization would be 
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This linen doesn’t go to the laundry 


The cloth of various kinds which comes into our factory will never see a 
laundry. We treat it with synthetic resin and sheets of it are bonded 
together under heat and pressure to make the Paxolin from which quiet, 
smooth-running gear wheels are made. Paxolin, of course, is made in 
different grades from a variety of treated materials ranging from paper to 
woven asbestos, and because it is strong and easily machined has a great 
number of electrical and mechanical applications. We’re always ready to 


set the wheels moving in response to an enquiry as to the suitability of 





Paxolin for any particular purpose. 


THE MICANITE & INSULATORS CO. LTD and 


EMPIRE WORKS, BLACKHORSE LANE, LONDON, €.17 








Makers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. PAXOLIN (Synthetic-resin 

laminated sheets, rods, tubes and cylinders). High-voltage Bushings and Terminals for indoor and outdoor use. 

Empire Varnished Insulating Cloths and Tapes and all other forms of Electrical Insulation. Suppliers of Vul- 

canised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex-Duratube Sleevings, Micoflex Durasleeve 
(plastic covered flexible metal conduit) and Kenutuf Injection Mouldings (P.V.C.) 
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It is not always a question of metal 
substitution. Plastics correctly adapted 
may be the right material for the job. 
Save those machining operations. Have pr 
it moulded by :— te 
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impossible. Polymers from butadiene are 
examples of this and, although they are 
not strictly plastics, they illustrate the 
point in mind. These polymers are cross- 
linked and cannot be orientated by 
stretching, and, therefore, the films and 
fibres from them are very weak. 

An excellent example of the effect of 
cross-linkages is provided by the construc- 
tion of a plastic tyre. Before describing 
this, however, and by way of explana- 
tion, it may be stated that tyres made of 
synthetic rubber develop, in running on 
test wheels, a much higher temperature 
than natural-rubber tyres running under 
exactly the same conditions. In fact, 
synthetic tyres on test wheels have been 
observed to run at 115 degrees C. to 
150 degrees C.; whereas under a corre- 
sponding test a natural-rubber tyre would 
run at about 70-80 degrees C. One of the 
reasons for this is the presence of primary 
valency cross-linkages. Now, this plastic 
tyre was made of a copolymer of vinyl 
and vinylidene chlorides and probably” 
another to make the mass vulcanizable. 
Plasticizers were used in the usual man- 
ner. This tyre ran at a temperature just 
a little above that of the natural-rubber 
tyre—showing the value, in this instance, 
of eliminating cross-linkages. Incident- 
ally, it also opens the possibility of a 
triangular competition between plastics, 
synthetic and natural rubbers for tyre 
manufacture. 

Molecules which are cross-linked are 
not tacky, and cannot be fused together. 
The possibility, therefore, of welding 
P.V.C., of fusing two pieces of Perspex 
and sticking them together, and similar 
properties are due to the fact that the 
molecules concerned are not cross-linked. 

The welding of P.V.C. may be quoted 
as a good example. If this plastic is heated 
up the thermal agitation of the molecules 
is greatly increased, and if two pieces of 
the material are pressed together, the one 
will gradually run into the other and the 
two will fuse. In other words, the long- 
chain molecules intertwine. On cooling, 
they are locked in these positions and 
held there by intermolecular forces. This 
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fact makes possible the longitudinal 
covering of cables with P.V.C. If the 
molecules had been cross-linked, these 
bonds would form barriers and stop the 
molecules intertwining. Thus we should 
not be able to weld such molecules, and 
chemists engaged on the manufacture of 
synthetic rubbers know the fact (in the 
form that the rubbers are not tacky) only 
too well. 

These cross-linkages are not, of course, 
always undesirable, and they impart 
useful properties to various plastics. 
Take solubility, for instance. Plastics 
which are without cross-linkages, and 
which do not have too great a molecular 
length, are usually quite soluble in 
solvents. If cross-linking takes place, 
however, this solubility is eliminated, or 
at least greatly reduced. 

The supreme example of this is, of 
course, the phenolic resins, but as these 
are being reserved for a separate section 
they will not be discussed for the 
moment. 

As an example, therefore, the formvars 
must be quoted. Let us take as our base 
material in the first instance a copolymer 
of vinylacetate and acrylonitrile. This 
may be hydrolyzed and formalized at the 
same time to give a formvar. This has 
reduced solvent resistance, but there is 
still room for improvement. If, how- 
ever, the vinylacetate is now copoly- 
merized with a nitrile containing two 
polymerizable groups, cross - linking 
occurs. Strangely enough, this cross- 
linked plastic can still be formvized and 
the resultant molecules (being cross- 
linked as well as formvized) are insoluble 
in a wide range of liquids. 

Many other properties, apart from solu- 
bility, may also be varied by the intro- 
duction of cross-linkages. This applies 
particularly to toughness, softening point 
and hardness, which may all be 
increased. An interesting example is the 
production of optical glass from methyl 
methacrylate. It would be an obvious 
advantage to be able to improve the pro- 
perties of this compound, and in 
particular this applies to the surface 
hardness. It has been done by copoly- 





40 PLASTICS 


merizing about 2.5 per cent. of a vinyl 
ethinyl carbinol with the acrylate to 
cause cross-linking. Figures are the best 
proof and it is possible by such means to 
increase the softening point from 89 
degrees C. to 100 degrees C., and the 
hardness (Rockwell H scale) from 60 to 
about 75 or possibly more. 


Nature of Chemical Bonds 


The nature of the bonds in the chain 
is not quite so important in plastics as 
synthetic rubbers. They can, and do, 
however, lead to the difference between a 
rubber and a plastic and may therefore 
be mentioned with advantage. 
bonds in a chain give rise to the possi- 
bility of cis- and trans-isomerism. Natural 
rubber and gutta percha (which may be 
treated as a plastic) are good examples 
of this. The former is the cis-isomer of 
polysoprene and the latter the trans- 
isomer. The trans-isomer is best shaped 
geometrically for fitting in a crystal 
lattice, and it is therefore more readily 
crystallizable than rubber, the cis-isomer. 
It is consequently a plastic, whilst natural 
rubber has elasticity. The same applies 
to -synthetics, and it is believed that 
synthetic rubbers are copolymers of cis- 
and trans-isomers. This is probably one 
of the reasons for the fact that the syn- 
thetics are not so rubbery as natural 
rubber. 


Branching 

Finally, in this discussion of the pro- 
perties of thermoplastics from the mole- 
cular point of view, the deviation of the 
molecules from the chain structure may 
be mentioned. Cross-linking has already 
been discussed and, therefore, branching 
remains to be mentioned. This can 
cause anomalous properties in solution, 
although use can often be made of this. 
Polystyrene is the best illustration to 
give. By gradually increasing the tem- 
perature of the polymerization of styrene 
the amount of branching can be increased 
enormously. Polystyrene, ostensibly a 
straight_chain molecule, is often exten- 
sively branched, with a consequent modi- 
fication of properties. Figures can again 
tell the story. The main chain of a 
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polystyrene molecule polymerized at 
20 degrees C. had a degree of polymeriza- 
tion of 2,600. Under exactly the same 
conditions, except that polymerization 
was conducted at 132 degrees C., the 
degree of polymerization was reduced to 
550, approximately a fifth of the previous 
value. The viscosity of the solution (in 
spite of the same weight of polystyrene 
in solution) will be considerably less with 
the latter compound than with the 
former. This fact is taken advantage of 
in spraying. Translating the results into 
practice, a solution used for spraying, 
we will say, contains 1 Ib. of polystyrene 
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Fig. 3.—Branched polystyrene molecule. 


at a viscosity of x centipoises. It would 
be possible to incorporate 5 lb. of poly- 
styrene in that solution still at a viscosity 
of x centipoises, with very little more 
difficulty. Other similar examples could 
be quoted. Fig. 3 shows a branched 
polystyrene molecule. It will be seen 
that even the branches themselves are 
branched to quite a considerable degree 
(4th and sometimes more orders). 


Thermosetting Plastics 
The subject of thermoplastics has been 
varied in a fair amount of detail. Unfor- 
tunately, the thermosetting plastics do not 
lend themselves to examination like this. 
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X-ray examination is of little use, and 
amorphous patterns are always obtained. 
The diffuse rings are caused by the exten- 
sive cross-linking which takes place, and 
it is these same cross-linkages which are 
the cause of 'he valuable properties of the 
thermosetting compounds. They are prac- 
tically infusible and insoluble. They have 
great strength and hardness, durability, 
etc., all of which may be ascribed to the 
cross-linkages. No matter what the 
chemical constitution, whether urea, 
phenol or melamine formaldehyde 
plastics, they have similar mechanical 
properties. 

Table 3 below compares the physical 
properties of the most important thermo- 
setting plastics. It will be seen that the 


Table 3.—Physical Properties of Thermo- 
setting Plastics. 

















Urea Melamine | Phenol 
formal- formal- formal- 
dehyde dehyde dehyde 

Tensile strength 

(Ib./sq. in.) ., | 6,000 6,000 7,000 
Impact strength 

ft. Ib. (Izod) .. 0.25 0.29 0.32 
Compressive strength 

b./sq. in.) 25,000 _ 26,000 

Flexural strength 

(Ib. /sq. in.) 13,000 10,000 12,000 





differences are not great, although the 
P.F. plastic does appear to be a little 
better. In any case, the results are all 
averages, and can be varied tremendously 
on either side by the use of different 
fillers, different grades of plastics, etc. 

In connection with the diffuse rings 
mentioned before, it is possible to distin- 
guish between different plastics by varia- 
tions in the rings. Some indication of the 
state of cure can also be obtained. 


Strength of Plastics 


In the case of the thermosetting com- 
pounds, it is interesting to inquire into the 
cause of the strength of the compound. 
It has been calculated, in the case of a 
phenol-formaldehyde resin, that if all the 
possible links are formed, the thermo- 
hardened resin should have a tensile 
strength of about 4,000 kg./mm.2 If, on 
the other hand, the resin consists of vari- 
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ous macromolecules linked by Van der 
Waals’ forces, the tensile strength should 
be 35 kg./mm. It is actually about 
7.8 kg./mm:2 This shows the room for 
possible improvement—and the cause of 
the strength of the bakelite. 


Tracking Resistance 

The property which lends itself best to 
explanation in the thermosetting com- 
pounds is tracking resistance. This will, 
therefore, be discussed as a final contribu- 
tion to the subject. Obviously, the tracking 
resistance will vary according to the type 
of filler, apart from the plastic itself. 
This aspect is, therefore, being ignored 
and the assumption made that the type 
of filler remains the same. 

Ordinary phenol-formaldehyde resins 
are well known in that they have com- 
paratively low resistance to tracking. This 
is attributed to the carbon content of the 
resin, which is comparatively high. Urea 
and melamine - formaldehyde _ plastics, 
which are, of course, used extensively as 
track resistant materials, have a much 
lower carbon content. The proportions 
in the three are approximately 67.7 per 
cent. by weight of carbon in the phenol- 
formaldehyde, 26.7 per cent. and 28.6 per 
cent. respectively in the urea and mela- 
mine-formaldehyde resins. Although no 
claim is made that this is the final theory 
regarding the cause of tracking, it seems 
fairly certain that it is due to the forma- 
tion of conductive paths due to carboniza- 
tion. In this connection, therefore, it 
appears that so long as a plastic contains 


Table 4.—Track Resistance of Plastics. 








Time to | % carbon atoms 
Plastic failure on total number 
in seconds of atoms 
Phenol formaldehyde .. 20 46.0 
Cresol formaldehyde .. 24 43.5 
Xylenol formaldehyde .. 24 42.0 
Resorcinol formaldehyde 33 40.0 
Urea formaldehyde ae 150 12.5 
Melamine formaldehyde 160 20.0 
Alkyd resins ‘ Ps 95 34.0 
Silicone resins 120-200 20.0 and less 











some carbon it will be capable of track- 
ing. This is mentioned as some moulding 
powders now appearing on the market 
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are marked “ non-tracking,” which is not 
strictly correct. 

The Table 4 (q.v.) gives details of the 
relative track resistance of plastics in rela- 
tion to the molecular structure (i.e., the 
percentage of carbon atoms). It will be 
seen that the resistance rapidly increases 
as the number of carbon atoms is reduced. 


Conclusion 


In conclusion, the defects of the article 
should be pointed out. Some of the 
theories which have been mentioned are 
not generally accepted, but the most up- 
to-date views, and those which seem to be 
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correct have been given. The examples 
quoted have been chosen from the point 
of view of being of general interest. There 
are probably, in many instances, better 
ones, but they could not all be included 
and it is hoped that at least some small 
item was of interest. Probably not all 
the structural features which influence the 
properties of plastics have been included. 

The article may be closed, therefore, in 
the hope that it has been of general 
interest, and that it has contributed at 
least a little to the subject of the proper- 
ties of plastics as a function of their 
molecular structure. 








MICROSCOPIC EXAMINATION OF 
PLASTICS (Contd. from p. 17.) 


homogeneous nature of the product, 
which, when compared with the fabric- 
based sleeving, shows a- considerable 
improvement in all directions except per- 
haps that of resistance to elevated tem- 
peratures, in which respect the P.V.C. 
sleevings leave room for improvement. 

The benefits of using a sleeving of this 
nature are clearly shown by the moisture 
absorption figures for the Group 5 and 
6 sleevings (see November issue); that 
for the Group 5 sleeving is only 0.26 per 
cent., which is infinitely superior to any 
of the fabric-based sleevings, but when 
we proceed to the Group 6 materials, 
which consist of an extruded P.V.C. tube 
carrying an external braid covering of 
cotton or art silk, the moisture absorp- 
tion immediately rises to 2.57. Although 
this is considerably better than the 
majority of the fabric sleevings examined, 
it is poor when compared to the plain 
extruded tube, and it is doubtful whether 
the mechanical advantages gained by the 
use of this braid offset this large increase 
in the moisture absorption. 

Therefore, it would appear that the use 
of a solid extruded tube such as P.V.C. 
suitably plasticized and pigmented, is to 
be preferred to the fabricated sleevings 
using a fabric base as they are at present. 
The only drawback to P.V.C. seems to be 
its comparatively low resistance to heat 


which, however, the author has been 
assured is in the process of being 
improved, presumably without affecting 
any of its other inherent characteristics. 
In any event the fabric-based sleevings 
have been known to possess certain faults 
which leave a great deal of room for 
improvement and it is difficult to see how 
these will ever compare with the extruded 
sleevings until these improvements are 
put into effect. When these improvements 
are made it is highly probable that a 
fabric-based sleeving will be produced, 
possessed of characteristics superior to 
those of the extruded sleevings; in fact, 
by using either natural silk or nylon yarn, 
both of which possess high dielectric 
strengths in the raw state, it is quite rea- 
sonable to assume its a certainty. 

In concluding this section on -sleev- 
ings, we have seen how the application of 
scientific microscopy has brought to light 
hitherto unsuspected flaws in a material 
which has been used for many years, and 
more or less taken for granted. Resulting 
from these revelations are the conclusions 
and deductions regarding the processing 
methods and the mechanism of the 
changes involved therein, from which we 
have seen that the processing of fabric 
sleevings would appear to be so highly 
complex in action. On the other hand, 
we have seen our ideal structure repro- 
duced in practice in the case of pre-war 
sleeving based on natural silk, so that 
the problem is far from insoluble. 
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PRODUCTION 
NEWS 


LABPRESS.—A useful laboratory press 
specially designed by Wright and Weaire, 
Ltd., High Road, Tottenham, London, N.17, 
for those who wish to submit moulded resin 
samples without using factory plant and 
without the manufacture of expensive tools. 
For the latter brass may be employed for » 
short runs or steel for larger numbers; it is 





stated that the tools can be produced in very 
little more time than it takes to produce one 
or two models in ebonite. Specifications are 
as follow:—It is manually operated and elec- 
trically heated (200-250 volts A.C. or D.C.). 
The platen size, 6 ins. by 6 ins.; maximum 
opening height, 5 ins.; weight, 100 lb.; pres- 
sure exerted, about 4 tons. All pillars are 
of high-tensile steel. Price: £35. 


THE WAYNE REEL AND ACCIDENT 
PREVENTION.— Industrial accidents during 
the war have cost Great Britain nearly 
£70,000,000 a year, said Mr. Ernest Bevin, 
late Minister of Labour, at a recent confer- 
ence in London on .industrial accident pre- 
vention. Also the visible payments, about 
£17,000,000 a year, were roughly one-fifth 
of the total cost, the .rest being made up of 
hidden costs, such as loss of. production and 
time, damage to plant and machinery, and 
loss of material. 

Since the beginning of the war there has 
been a steady increase, reaching a peak in 
1942, of fatal and non-fatal accidents due to 
electricity. 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


A considerable proportion of fatal and 
non-fatal accidents with electricity are due 
to the use of cables and flexible connections, 
nearly all relating to trailing apparatus and 
portable apparatus, and many of them could 
have been avoided. The trouble arises from 
the protective covering being stripped off and 


_ fraying. 


In this connection of great importance is 
the “Wayne” automatic self-winding reel 
for all varieties of electric cable from twin 
lighting flex to the heaviest cables up to 3-in. 
diameter. This has a spring mechanism in 
an enclosed metal casing on the same prin- 
ciple as the spring roller blind, upon which 
the cable winds or unwinds, so that it is paid 
out as required against the action of a spring, 
which always maintains a suitable tension, 
without any undue slack or. sag. When the 
distance decreases again because of the 
return travel, the cable automatically rewinds 
by the action of the spring. As a result, 
in a large number of applications the cable 
is protected from mechanical damage, such 
as being run over by trucks and barrows, 
rubbing and abrasion of the outer coverir, 
and the evil effects of “ kinking ” and of con- 
tact with oil, that results from the dangerous 
practice of using long lengths of loose cable. 

For high-level cables, such as used for 
overhead conveyors, cranes and runways, the 
general methods normally .in use include 
slinging in a series of snake-like loops from 
an overhead taut wire on which they slide 
as required. This, however, causes severe 
wear and tear on the cable, because of the 
number of sharp bends, whilst considerable 
constriction is also caused as the bends must 
be at least 2 ft. deep. 

The “ Wayne ” reel, a production of Power 
House Components, Ltd. King Street, 
Nottingham, is a neat and compact contri- 
vance, which, as indicated, only pays out the 
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required amount of cable, always kept taut 
without jockey pulleys and other accessories, 
whilst the spring tension is built up in pro- 
portion to the amount of cable extended. 

In general, the reels are attached to a 
ceiling, wall or other convenient point by a 
flange plate, and when the pay-out is not in 
a straight line are of the swivelling type, 
turning on a pivot, with a cable guide. 
Housed at the side (or both sides) and totally 
enclosed is the slip-ring gear, consisting of a 
stout ebonite disc carrying the slip rings, 
varying in number to correspond to the cores 
of the cable, made of a special lead brass. 
Also, the current pick-up plungers are of 
copper with a silver tip, whilst the spring, 
of the necessary size and strength to give 
ample margin for the duty, is of high-grade 
ribbon steel. 


SCIENTIFIC RESEARCH.—An import- 
ant step in the intensification of scientific 
research to maintain and enhance the 
supremacy of British industry is marked by 
the announcement by Standard Telephones 
and Cables, Ltd., of the formation of a 
central laboratory organization to undertake 
long-term research and development in the 
telecommunication, electronics and allied 
fields. 

The new laboratories, to be known as 
Standard Telecommunication Laboratories, 
Ltd., will be housed at Progress:‘Way, Great 
Cambridge Road, Enfield, pending the 
erection of suitable permanent premises. 

They will have as their principal objective 
the intensification of research and develop- 
ment in all aspects of telephony, telegraphy, 
electronics, cables, radio, television, etc., and 
the various divisions of the laboratory will 
be under the direction of well-known 
specialists in the different spheres. 


THE GAUGE AND TOOLMAKERS’ 
EXHIBITION.—Buyers from all parts of 
the world will be coming to London early 
in the New Year to attend Britain’s first 
big post-war industrial exhibition, which has 
been organized by The Gauge and Tool 
Makers’ Association. 

The exhibition will be held at the New 
Hall, Elverton Street, Vincent Square, 
London, S.W.1, during the period, Monday, 
January 7, to Friday, January 18, 1946, 
inclusive. It will be open daily from 10 a.m. 
to 8 p.m. the normal daily admission charge 
for the general public being 2s. 6d. between 
10 a.m. and 5 p.m., and Is. from.S:to 8 p.m. 

The area of the New Hall is 20,000 sq. ft., 
and accommodation has been found for 90 
stands of uniform size and design. The 
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colour scheme, signwriting, numbering and 
general lighting, will also be uniform 
throughout. 

The products to be shown on the stands 
will include gauges and measuring equip- 
ment; jigs, fixtures, and special tools; special 
purpose machines; press tools; moulds and 
dies; and diamond tools and gauges. 

One of the main objects of the exhibition 
will be to stimulate export trade; and, with 
the assistance of the Department of Overseas 
Trade, invitations to attend the exhibition 
have been sent to many thousands of actual 
and potential overseas buyers of British pre- 
cision tools and gauges. Another object of 
the exhibition is to explain to the general 
public in Great Britain the exact nature and 
key position of the gauge and tool making 
industry. 

The Rt. Hon. John Wilmot, M.P., His 
Majesty’s Minister of Supply and of Aircraft 


_ Production, will open the exhibition at 


11 a.m. on Monday, January 7, 1946. Other 
distinguished persons who are being invited 
to attend the opening ceremony include Sir 
Andrew Duncan, Sir John Anderson, 
Viscount Bledisloe, Sir Charles Bruce- 
Gardner, Sir William Palmer, Sir Clive 
Baillieu, Sir George Turner, Mr. Hilary 
Marquand, Sir Charles Darwin, and Mr. 
D. H. Lyal. 

A reception was held on December 18, at 
Claridges, to bring together those interested. 


HALEX LIMITED announce that Mr. 
Charles Coubrough has been appointed 
Managing Director as from January 1, 1946. 
Mr. Frank Merriam, who previously held 
this position, will in future devote his time, 
as Chairman of The British Xylonite Com- 
pany Limited, to co-ordinating the work of 
the subsidiary companies of the Xylonite 
Group. 


SHAWINIGAN LIMITED wish to 
announce the appointment to the Board of 
Mr. A. W. Scott and: Mr. R. H. Collis. 


U.D.A. (PLASTICS), LTD.—The services 
have been acquired, as technical sales man- 
ager, of Mr. D. P. Milne Home, who has 
resigned his appointment with Scottish 
Plastics, Ltd., and Lanarkite, Ltd. of 
Glasgow. 


MR. J. A. MEW announces that he has 
resigned from the staff of Moulded Products, 
Ltd., with which company he was connected 
for over 21 years. He intends setting up as a 
consultant on plastics. 
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PATENT 


B.P. 571,498. Application date: 26.3.43. 
Convention date: U.S.A.  31.3.42. 
Accepted: 28.8.45. 

Improved Dielectric and Insulating Com- 
positions. British Thomson-Houston Co. 

Dielectric materials containing aromatic 
sulphones as an ingredient. A number of 
stable organic insulating materials can be 
improved in their dielectric properties by the 
addition of aromatic sulphones. Compara- 
tively low power loss and stability of dielec- 
tric constant at elevated temperatures are 
claimed for these compounds. Used for con- 
densers, cable dielectrics, etc. 


B.P. 571,502. Application date: 
Convention date: U.S.A. 
Accepted: 28.8.45. 

Improvements in or relating to Processes 
of and Apparatus for the Product of Viscose. 
British Cellophane, Ltd. 

Improved process and apparatus for the 
production of viscose whereby sodium cellu- 
lose xanthate in the form of thin strips, rods, 
etc., is continuously added to an aqueous 
sodium hydroxide solution from which the 
viscose is constantly withdrawn. The cellu- 
lose xanthate is preferably extruded into the 
sodium hydroxide solution. Details of the 
extrusion process are given. 


B.P. 571,566. Application date: 
Accepted: 30.8.45. 

Improved Manufacture of Artificial Yarns. 
British Nylon Spinners, Ltd. L. Pownall. 

Production of twistless multi-filament 
yarns from cellulose acetate, polythene, Vin- 
yon and nylon. The yarn is first twisted 
after spinning, then drawn on a spindle 
rotating reversely to the twist of the yarn. 


24.9.43. 
30.9.42. 


14.10.43. 


B.P. 571,568. Application date: 18.10.43. 
Accepted: 30.8.45. 

Improvements in and relating to the 
Moulding of Boxes from Laminations of 
Felted Fibrous Materials Impregnated with 
Synthetic Resins. Ebonestos Industries, 
Ltd. A. Amigo. 

Design of moulds and dies for the manu- 
facture of boxes from laminated sheet mate- 
rial. Pressure is exerted from all sides 
during the moulding process. 


B.P. 571,578. Application date: 
Convention date: U.S.A. 
Accepted: 30.8.45. 

Improvements in Methods and Apparatus 


6.12.43. 
18.3.43. 
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for Feeding Filamentary Material. 
can Viscose Corporation. 
Briinner. 

Apparatus for feeding a number of arti- 
ficial threads, e.g., viscose from a plurality 
of sources of supply in order to make them 
available to another processing device com- 
prising a method of lacing the filamentary 
material from the sources of supply to the 
latter device. 


Ameri- 
Alexander 


B.P. 571,597. Application date: 21.5.43. 
Convention date: U.S.A. 25.11.42. 
Accepted: 31.8.45. 

Stabilizers for Vinyl Polymers. Wingfoot 


Corporation, Akron. 

Vinyl polymers can be stabilized by adding 
0.5-5 per cent. of formamide. This also pre- 
vents discoloration due to the presence of 
iron or iron salts. 


B.P. 571,598. Application date: 4.6.43. 
Accepted: 31.8.45. 

Improvements in or relating to Apparatus 
for Effecting Localized Heat and Pressure 
Operations on Vulcanizable or Plastic 
Articles. British Tyre and Rubber Co., Ltd. 
I. Birkbeck. 

Patch vulcanizing by means of an electric 
heater. Pressure is applied through an elec- 
tro-magnet and a steel plate. 


B.P. 571,603. Application dates: 
and 18.10.43. Accepted: 31.8.45. 

Improvements in and relating to Plasti- 
cizing or Reclaiming Vulcanized Rubber. 
D. Gestetner, Ltd. A. de Waee. 

Process for the reclaiming of vulcanized 
rubber by subjecting finely divided vul- 
canized rubber to a heat treatment at tem- 
peratures between 120-170 degrees C. in the 
presence of an aromatic with at least one 
hydroxyl group. (Specific examples cited 
are alpha- or beta-naphthol.) 


11.8.43 


B.P. 571,619. Application date: 
Convention date: 
Accepted: 31.8.45. 

Improvements in or relating to the Manu- 
facture of Shaped Articles of Pliable, 

Flexible, Non-metallic Material and Articles 

obtained therefrom. La Nationale S.A. 

L. Bolle. 

Special punching and cutting tools for the 
manufacture of articles from sheets of rub- 
ber or plastics. 


31.3.44, 
Switzerland 21.5.43. 
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B.P. 571,631. Application date: 20.11.43. 
Accepted: 3.9.45. 

Improvements in and relating to the Manu- 
facture of Threads, Filaments and the like 
from Viscose. Kirklees, Ltd. L. Hemsley. 

Spray apparatus for the maintaining of a 
local atmosphere of high relative humidity in 
viscose spinning baths. High humidity is 
required to prevent the formation of sodium 
sulphate crystals in the solution which would 
damage the fine filaments. 


(Note: The foregoing patents were inad- 
vertently omitted from last month’s list.) 


B.P. 571,813. Application date: 22.4.41. 
Convention date (U.S.A.): 1.5.40. 
Accepted: 11.9.45. 


Improvements in Treatment of Rubber. 
United States Rubber Co. 

Process for the preservation of rubber and 
rubber-like substances by incorporating 
aryloamino - aryloxy - aliphatic acids (or 
metallic or ammonium salts thereof) and in 
particular omega (p-anilino-phenoxy) unde- 
cylic acid or p-anilino phenyl glycollic acid 
in amounts varying from 0.1-3 per cent. 
These additions prevent absorption of 
oxygen from the air. 


B.P: 571,814. Application date: 17.3.42. 
Accepted: 11.9.45. 


Process for the Preparation of Polymer- 
ized Hydrocarbons in Powder Form. H. F. 
Wilson. To: Telegraph Construction and 
Maintenance Co., Ltd. 

Method for obtaining polyethylene 
powder by dissolving polyethylene in a 
solvent at elevated temperatures and subse- 
quently cooling this solution in order to 
precipitate the polyethylene in powder form. 
(The solvents chosen must have a very 
limited solubility for polyethylene at rela- 
tively low temperatures.) Examples of 
solvents quoted: petroleum spirit. 


B.P. 571,826. Application date: 21.7.43. 
Convention date (U.S.A.): 22.7.42. 
Accepted: 11.9.45. 

Improved Oriented Fibres of Hydroxylated 

Vinyl Interpolymers. E.I. du Pont de 

Nemours and Co. ; 


B.P. 571,829. Application date: 12.8.43. 
Convention date (U.S.A.): 15.4.43. 
Accepted: 11.9.45. 


Cyanostyrene Copolymers. Wingfoot Cor- 
poration, Akron. 
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B.P. 571,832. Application date: 12.10.43. 
Accepted: 11.9.45. 


Improvements in or Relating to the Pro- 
duction of Compositions Containing Vulcan- 
ized Oil and Resin. F. G. Mottershaw, L. H. 
Griffiths, P. H. Robin. To: Semtex, Ltd. 

Process for the manufacture of self- 
hardening cement products by admixing an 
hydraulic cement with dispersion prepared 
by mixing an oil soluble resin in a vulcan- 
izable oil and dispersing the product so 
obtained in an aqueous medium, adding a 
vulcanizing agent and allowing vulcaniza- 
tion to take place. Examples of vulcanizable 
oil quoted: linseed oil, dehydrated castor oil. 
Examples of oil soluble resins: phenol 
formaldehyde, coumarone. 


B.P. 571,919. Application date: 22.6.43. 
Accepted: 14.9.45. 


Processes for Waterproofing Cellulose 
Fibres and the Resulting Products. J. R. 
Geigy, A.G., Basle. 

Cellulose fibres can be waterproofed by 
treatment with an acid solution of a water 
soluble condensation product formed by the 
reaction of formaldehyde with a compound 
of the urea or guanidine group. The water 
soluble resin is made insoluble by heat treat- 
ment. A subsequent treatment with the 
water soluble sol of a carboxylic acid 
improves the water repelling effect still 
further. 


B.P. 571,920. Application date: 7.8.43. 
Convention date (U.S.A.): 7.8.42. 
Accepted: 14.9.45. 


Improvements in or Relating to Moulding 
Compositions Containing Phenol Aldehyde 
Resins. Haveg Corporation. 

Preparation of moulding compositions 
from one-stage phenol-formaldehyde resins, 
which overcomes the danger of conversion 
into the infusible stage of the mix by 
addition of alkali metals or alkaline earth 
metal oxides. Additions of the order of 
1 to 15 per cent. . 


B.P. 571,941. Application date: 23.3.42. 
Accepted: 17.9.45. 

Improved Method of Attachment of 
Moulded Plastic Articles to Metal Surfaces. 
C. T. Gould. 

Shaped metal piece provided with pro- 
tuberances for keying to a plastic moulding 
during the moulding process. (Nosepiece 
for shells.) ° 


B.P. 571,954. Application date: 23.11.43. 


Accepted: 17.12.45. 
Improvements in or Relating to the Pro- 
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ANNOUNCEMENT 
TO THE TRADE 





PHENOL 


It is a matter of regret to us that many 
of our regular consumers are finding it 
impossible to make full provision for their 
forward requirements of PHENOL. 


The sudden return to production of so 
many commodities long absent from the 
British ,Market, and the need to export 
British made materials based on PHENOL, 
have resulted in PHENOL demands exceed- 


ing supply. 


We wish to assure our customers that:-— 


1. Phenol production is being maintained. 


2. All possible steps are being taken to 
remove the market deficiency. 


3. Phenol as such is not being exported in bulk. 


MONSANTO CHEMICALS LTD 


Victoria Station House, London, S.W.1 


Telephone: Victoria 2255. Telegrams: Monsanto, Sowest, London. Cables: Monsanto Londor 
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HILIPS 
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This apparatus constitutes the ideal flexible diffraction 
machine. With a power unit rated at 60 kvp. 50 ma (Full wave 
rectification) any of the modern techniques can be readily 


employed. Among the many applications for this machine are:— 


Chemical Identification ¢ Phase Analysis ¢ Solid Solubility Study ¢ Single 
Crystal Studies ¢ Particle size measurements © Metallographic Studies ¢ 
Molecular Weight Determination ¢ Structure Identification °¢ Stress 
Analysis ¢ Fibre Studies ¢ Process Control ¢ Orientation Studies 


PRECISION MADE @ GENEROUSLY RATED @ ALWAYS READY FOR USE 


Fully descriptive catalogue on request 


PHILIPS ( METALIX 


(PHILIPS LAMPS LTD.) CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (141A) 
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duction of Artificial Textile Materials, Foils 
and the like. H. Dreyfus. 

Production of high tensile strength 
filaments, foils, etc., from cellulose esters by 
a treatment which separates the more hydro- 
phile fractions from the less hydrophile 
ones. High viscosity of the material is 
essential. 


B.P. 571,961. Application date: 
Accepted: 17.9.45. 

Improvements in or Relating to the Dye- 
ing of Films Possessing Low Water Imbibi- 
tion. R.C. Greenlees. 

Method for the dyeing of water-insoluble 
film, particularly of cellulose acetate, in 
which the film is associated on either one 
or both sides with a fabric which can take 
up the dye. The process is carried out in 
a jig dyeing machine. 


13.12.43. 


B.P. 571,975. Application date: 
Accepted: 18.9.45, 


Treatment of Cellulosic Materials to 
Improve their Tensile Strength and other 
Properties. W. E. Hanford and D. F. 
Holmes. To: E. I. du Pont de Nemours, 
Delaware. 


18.6.43. 


The properties of natural or regenerated 
cellulosic materials can be improved by 
heating with an organic compound having 
a plurality of—-N = C = X groups (X being 
oxygen or sulphur). Examples quoted are 
diisocyanates and diisothiocyanates. 


B.P. 571,987. Application date: 23.12.43. 
Accepted: 18.9.45. 

Improvements in or Relating to the 
Setting of Eyelets having Setting Portion of 
Thermoplastic Materials or in or Relating to 
Apparatus Suitable for Use in such Setting. 
British United Shoe Machinery Co., Ltd. 
Communicated from: United Shoe 
Machinery Corporation. 


Electric tool with annular surface for the 
controlled heating of thermoplastic eyelets 
for shoes. Consolidation under pressure is 
achieved by the use of an independent tool. 


B.P. 572,024. Application date: 
Accepted: 19.9.45. 

Improvements in or Relating to Resinous 
Sheet Materials. E. H. J. Sargent. 

Manufacture of shaped articles from resin- 
coated or impregnated fibrous material. 
Treatment with fatty acids, fatty acid amides 
or anhydrides at elevated temperatures in 
order to soften the sheets for - moulding, 
cutting or punching. 


21.1.44. 


PLASTICS 47 


B.P. 572,056. Application date: 9.2.44. 
Accepted: 20.9.45. 

Improvements in or Relating to Nitrourea 
and Compositions Containing the Same. 
L. A. Burrows, W. C. Holmes and C. P. 
Spaeth. To: E. I. du Pont de Nemours and 
Co., Delaware. 

Nitrourea of improved storage properties 
and better heat stability can be obtained by 
admixing 0.05-4 per cent. of a non-volatile 
acid or an acid salt thereof. (Examples of 
non-volatile acids given: oxalic acid, tartaric 
acid, sulphamic acid.) 


B.P. 572,134. Application date: 
Convention date (U.S.A.): 
Accepted: 25.9.45. 

Improvements in the Preservation of 
Latex. U.S. Rubber Co. 

Method for the preservation of latex by 
removing carbon dioxide by passing air 
through the latex until a certain minimum 
is reached and subsequently adding alkali 
(for instance, ammonia) until a pH of at 
least 7.5 is reached. Alternatively, a non- 
alkaline preservative such as formaldehyde, 
may be added. 


B.P. 572,135. Application date: 
Convention date (U.S.A.): 
Accepted: 25.9.45. 

Improvements in or Relating to the Pro- 
duction of Goods of or Containing Rubber 
from Aqueous Dispersions of Rubber. U.S. 
Rubber Co. 

Method for the production of rubber-con- 
taining goods in which an aqueous dispersion 
of rubber is mixed into the batch. The 
aqueous dispersion contains a salt of hydro- 
fluosilicic acid, preferably sodium.  silico- 
fluoride, and is brought to a pH of not less 
than 5, preferably 6.6. 


B.P. 572,136. Application date: 
Convention date (U.S.A.): 
Accepted: 25.9.45. 


Improvements in or Relating to Synthetic 
Linear Polyamides. E. I. du Pont de 
Nemours and Co. 

Method: for the production of linear 
polyamide articles which have improved 
durability on exposure to sunlight and con- 
tain a light stabilizer formed from an 
aldehyde and catechol or a resin-forming 
derivative thereof. The resin so formed 
cannot be removed by washing and may be 
formed in situ. The aldehyde may be 
formaldehyde in a percentage from .2 to 5 
per cent. The fabric so obtained may be 
used for garments, umbrellas, upholstery, 
venetian blinds, etc. 


2.12.41. 
12.12.40. 


4.12.41. 
12.12.40. 


12.1.43. 
12.1.42. 
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B.P. 572,137. 
Convention 
Accepted: 25.9.45. | 


28.1.43. 
25.8.42. 


Application date: 
date (U.S.A.): 


Production of Rubber-like 
Wingfoot Corporation, Akron. 

Rubber-like polymers are prepared by 
copolymerizing an ester (other than an 
aromatic ester) of halogenated ethylene 
alpha-beta-dicarboxylic acid with a con- 
jugated diene monomer. 


Polymers. 


B.P. 572,166. Application date: 19.4.43. 
Accepted: 26.9.45. 

Improvements in or Relating to the Pro- 
duction of Articles of Sponge Rubber or the 
Like. R. F. McKay. 

Machine for the continuous production of 
sponge rubber from aqueous dispersions of 
rubber, etc. Fully automatic plant with dis- 
pensing unit, foaming unit, drying and 
setting unit, cutting-off unit and accessories 
are described. . 


B.P. 572,197. Application date: 
Convention date (U.S.A.): 
Accepted: 27.9.45. 

Modified Butadiene Acrylonitrile Copoly- 
mers. Wingfoot Corporation, Akron. 

Modified butadiene acrylonitrile copoly- 
mers are prepared by copolymerizing 
butadiene and an acrylonitrile by heating in 
the*«presence of methyl methacrylate in the 
absence of trichloroproprionitrile. |The 
mixture contains at least 25 per cent. of 
butadiene and acrylonitrile and 1-10 per cent. 
of methyl methacrylate. The copolymeriza- 
tion is carried out in an emulsion so that 

the finished material is in the form of a 

latex. 


2.11.42. 
22.5.42. 


B.P. 572,198. Application date: 3.12.42. 
Accepted: 27.9.45. 

Improved Method of and Means for 
Moulding Articles from Fibrous Laminz. 
B. Jablonsky. 

Die design for the pressing or moulding of 
impregnated wood veneers, e.g., propeller 
hubs or blades. 


B.P. 572,204. Application date: 6.7.43. 
Accepted: 27.9.45. 

Means for Dealing with Plastics of the 

Thermoplastic and Thermosetting Groups 


for Delivery to Extruder and _ other 
Machines. J. Brown. To: David Bridge 
and Co., Ltd. 


De-aeration system of granular plastics 
interposed between feed hopper and extrud- 
ing machine, consists of vacuum pump and 
special vessel through which material passes 
on its way to the scroll. 
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B.P. 572,206. Application date: 24.9.43. 
Convention date (U.S.A.):  24.9.42. 


Accepted: 27.9.45. 

Improvements in or Relating to Composi- 
tions Containing Polyvinylacetal Resins and 
to Fabrics Coated with such Compositions. 
E. I. du Pont de Nemours and Co., Dela- 
ware. 

Process for treating polyvinylacetal resins 
so that heat-resisting products are obtained 
which have reduced solubility. Polyvinyl- 
acetal resin (for instance, polyvinyl butyral) 
is heated in the presence of a monohydric 
alcohol-urea formaldehyde reaction product 
to a temperature of at least 82 degrees C. 
The alcohol-urea formaldehyde reaction 
product may be butyral modified urea 
formaldehyde resin. Details of coating pro- 
cesses are given. 


B.P. 572,230. Application date: 
Convention date (U.S.A.): 
Accepted: 28.9.45. 

Improvements in and Relating to Organo- 
Silicon Resinous Materials. British Thom- 
son-Houston Co. 

Process for the preparation of organo- 
silicon resins by hydrolizing one or more 
organo-silicon halides and one or more 
silicon halides and dehydrating the mixture 
until a resinous state is reached and in par- 
ticular hydrolizing a mixture containing an 
alkyl silicon halide, an aryl silicon halide 
and a silicon halide. 


B.P. 572,232. Application date: 
Convention date (U.S.A.): 
Accepted: 28.9.45. 

Improvements in or Relating to the Pro- 
duction of Aqueous Dispersions of Rubber 
and Resin and the Products Obtained 
Therefrom. U.S. Rubber Co. 

Method for obtaining an aqueous disper- 
sion containing rubber and_ resorcinol 
formaldehyde amine resins by _ reacting 
resorcinol and formaldehyde in the presence 
of an amine (monomethylamine, diamethy- 
lamine or diethylamine) at a temperature of 
at least 25 degrees C. within given propor- 
tions. The alkaline aqueous solution so 
obtained is then mixed with an alkaline 
aqueous dispersion of rubber. 


B.P. 572,239. Application date: 
Convention date (U.S.A.): 
Accepted: 28.9.45. 
Manufacture of Melamine Aldehyde 
Resins. . British Industrial Plastics, Ltd. 
Method for the preparation of alkylated 
melamine aldehyde resins by distilling a 
mixture or condensation product of mela- 
mine and aldehyde (formaldehyde). 


14.5.42. 
16.5.41. 


3.11.42. 
8.11.41. 


20.8.43. 
20.8.42. 
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Ignition problems do not work on the principle of the higher the fewer. 
This connection® for high tension magneto leads for the Bristol 
Centaurus engine is liable to find itself at a height of 35,000 feet or so, 
or in a 100° humid atmosphere plus a temperature of 90° centigrade 
and a coating of oil for luck. Where this happens ‘‘ tracking ’’ (and 
cracking) can be expected unless the plastic material is exactly suited 
to its job. Beetle mineral-filled melamine fills the specification. 
Rotax Ltd. estimate the service life of these Beetle melamine mould- 
ings to be at least double that of alternative materials under such 
stringent conditions. 

Beetle melamine is still reserved for purposes of the highest priority. 


% Moulded by Joseph Lucas Ltd. for Rotax itd, 


we 
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AVE you a problem in which 
the uniform feeding of material 
would be an advantage? 

The Patent Gardner Diaphragmic 
Feeder has been redesigned to 
reduce irregularities in the feeding 
of material to a minimum. 

The material is fed in bulk in 
a ‘*U” shaped Hopper in which a 
slowly revolving agitator keeps the 
material in a free-running state. 

A control slide allows the 
material to enter the feeding 
chamber only as required to keep 
it full, and suitable agitators are 
fitted to prevent packing. 

The material finally passes 
through the diaphragm, a principle 
of feeding long established by 
Gardners in many industries and 
originally patented by them many 
years ago. 

Micrometer control of the size 
of opening has been introduced 
to ensure greater accuracy of, 
discharge. 

Many hours’ supply of material 
can be fed ‘in the Hopper at 
one charge. 

Machine is equally successful for 
adding. small or large quantities 
to bulk. 
































———}} 
WM. GARDNER & SONS (Gloucester) Lid., Bristol Rd., Gloucester 
Telephone : Gloucester 2288 (3 lines). Telegrams : ** Gardner, Gloucester.”’ 


LONDON : 19, Gray’s Inn Chambers, 20, High Holborn, W.C.1. Telephone: Chancery 7347. 
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B.P. 572,245. Application date: 20.10.43. 
Convention date (U.S.A.): 
Accepted: 28.9.45. 

Improvements in or Relating to the Pro- 
duction of Moulding Powders. E. I. du 
Pont de Nemours and Co. 

Refers to a process for an improved 
moulding composition by reacting a mixture 
of urea, an aldehyde (formaldehyde) and a 
diamine dicarboxylic acid salt (for instance, 
hexamethylene diammonium adipate) in the 
presence of at least 15 per cent. of water. 
The .process is carried out at a temperature 
ranging between 50 and 100 degrees C. 


21.10.42. 


B.P. 572,258. Application date: 
Accepted: 28.9.45. 
Improvements in and Relating to the Heat 
Treatment of Natural Resins. W. A 
Mitchell. 

Heat treatment of natural resins, particu- 
larly copal resins, in order to render them 
oil-soluble. 


B.P. 572,261. Application date: 12.10.42. 
Accepted: 1.10.45. 

Improvements in or Relating to the Manu- 
facture of Articles made of Metal and 
Rubber Bonded Together. W. J. Woodcock 
and L. T. Goodman. To: Metalastik, Ltd. 

Special adaptor to an extruding machine 
which forces rubber into a special mould 
containing as an insert the piece of metal 
to which the rubber is to be bonded. Vulcan- 
izing in a separate heated platen press. 


24.2.44, 


B.P. 572,265. Application date: 
Convention date: 21.5.42. 
Accepted: 1.10.45. 

Manufacture of Polymeric Materials. 
E. I. du Pont de Nemours and Co. 

Method for the polymerization of tetra- 
fluorethylene by reacting the same at 
elevated pressure with an aqueous solution 
of an inorganic peroxygen compound (for 
instance, ammonium persulphate) at temper- 
atures between 20 and 100 degrees C. The 
pressure range is 20-200 atmospheres. 


B.P. 572,268. Application date: 
Convention date (U.S.A.): 
Accepted: 1.11.45. 

Improvements in Plasticizing of Vulcan- 
ized Rubber Scrap. Boston Woven Hose 
and Rubber Co., Boston, Mass. 

Process for plasticizing vulcanized rubber 
scrap by mechanically working the material 
under oxidizing conditions with acid 
materials and a plasticizing sulphide (for 
instance, phenol sulphide) and an acceler- 
ator for vulcanizing. 


21.5.43. 


27.5.43. 
27.4.42. 


PLASTICS 49 
B.P. 572,272. Application date: 22.6.43. 
Convention date (U.S.A.):  23.6.42. 


Accepted: 1.10.45. 

Improvements in and Relating to Resinous 
Polymerization Products. British Thomson- 
Houston Co. 

Deals with a method for the preparation 
of a heat convertible, soluble, fusible partial 
polymer of divinyl benzene by polmerizing 
a solution of para- or meta-divinyl benzene 
in para- or meta-dialkylbenzene under heat 
in the presence of phenol as inhibitor and 
benzol peroxide as catalyst. 

B.P. 572,275. Application date: 5.7.43 
(divided out of 572,261). 
Accepted: 1.10.45. 

Improvements in or Relating to the Manu- 
facture of Rubber-bonded Articles. W. J. 
Woodcock and L. T. Goodman. _ To: 
Metalastik, Ltd. 

Design of mould in accordance with B.P. 
572,261 which can be used for vulcanizing 
the rubber/metal assembly produced 
according to the above Patent. 


B.P. 572,279. Application date: 
Convention date (U.S.A.): 
Accepted: 1.10.45. 

Soft Synthetic Rubber-like 
Monsanto Chemical Co. 

Process for the preparation of a plastic by 
polymerizing a mixture of a butadiene— 
1:3 hydrocarbon or a halogen derivative 
thereof and a vinyl cyanide in the presence 
of small proportions of a drying oil; for 
instance, tung oil. Polymerization is carried 
out in an emulsion. 


29.5.42. 
1.5.41. 


Masses. 


B.P. 572,292. Application date: 13.7.43. 
Convention date (U.S.A.): 31.7.42. 


Accepted: 1.10.45. 

Improvements in Bonding Sheet Material 
by High Frequency Electrical Energy. Radio 
Corporation of America. 

High frequency spot gun for tacking and 
spot-welding plywood with resin-bonding 
cement. 5-16 Mc/s, output appr. 100 watts. 


B.P. 572,301. Application date: 
Convention date (U.S.A.): 
Accepted: 2.10.45. 

Improvements in or Relating to the Pro- 
duction of Synthetic Resinous Materials. 
American Cyanamide Co. 

Deals with fibre reinforced amino alde- 
hyde resin compositions. Moulding com- 
positions, articles and laminated materials 
can be obtained by reinforcing an amino 
aldehyde resin with a yarn made of fibres 
coated with a synthetic polyamide. 


2.7.41. 
22.8.40. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Section XVII (contd.) 


A Detachable Pre-loader for Angularly 
Located Inserts 


In contrast to the type of insert pre- 
loader described in Fig. 1 (see Dec., 1945, 
p. 629), which is first loaded and then 
placed in position between the mould 
blocks, remaining there until the injec- 
tion, the mechanism shown in Fig. 2 
indicates another type, whose chief dis- 
tinguishing feature is that it is removed 
after feeding the inserts into their respec- 
tive places before an injection shot is 
made. 

This mould design is somewhat more 
unusual in layout, and the method of 
feeding the insert components is accord- 
ingly more intricate than before, 
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requiring a pre-loading mechanism of a 
more elaborate nature in order to per- 
form the necessary feeding functions. 

The mould is a single-impression tool 
for forming a large circular hollow com- 
ponent having a large hollow boss cored 
out by a fixed core in the movable block, 
and four inserts inclined as shown, 
moulded in position. The seatings for 
these inserts are all contained in a suit- 
ably inclined sliding core, the endface of 
which passes slightly into the cavity area 
so as to form a flat-topped boss around 
the four inserts. Some of the cavity 
formation normally contained in the 
stationary mould block is not here shown 
for the sake of clearness. 
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FROM FINE FINISHES 





The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 


Vi Cellon product 


The final word 
iv finishes... 






Gunkey 


CERRIC CERRUX 
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The inserts themselves shown in heavy, 
solid black shading are all slightly differ- 
ent in outside diameter, thus not being 
interchangeable in their seatings. Owing 
to the excessive overhang of the large 
fixed core in the movable block, coupled 
with the depth of the mould cavity, diffi- 
culty was experienced in feeding the 
inserts by hand, hence the introduction of 
the pre-loaded feeder here illustrated. 

As in the previous instance, the 
mechanism consists essentially of a suit- 
ably shaped base plate, to which is per- 
manently attached a number of shoul- 
dered guide pillars, upon which slides 
the sliding plate member. Stepped guide 
sleeves are provided in this latter mem- 
ber in order to secure a sufficiently long 
bearing surface between the two plates 
for the sliding one to be correctly located 
and guided. 

Fitted very securely into an inclined 
hole drilled through the base plate is a 
large-diametered tubular insert holder. 
It will be noted that the right-hand side 
face of the base plate is bossed up so as 
to bring a square face around the holder 
tube. Four appropriately sized holes are 
then machined up this insert holder, 
correctly spaced apart to suit the mould 
layout and required disposition of the 
inserts. These holes pass clean through 
the holder. The holder tube is positioned 
and fixed to base plate in such a manner 
as to permit the required degree of pro- 
jection beyond the left-hand side of 
plate and into the mould cavity, as 
indicated. 

A second tubular member, known as 
the insert closing sleeve, is fitted so as to 
slide freely over the exterior of the insert 
holder. Into the solid endface of this 
former member a number of holes are 
drilled, each exactly in line with an insert 
hole in the holder, but made smaller in 
diameter to suit the reduced shoulder on 
the vush pins carried within the insert 
holder. These push pins are riveted 
securely to the closing sleeve, after their 
lengths have been adjusted to match the 
length of insert comvonent to be con- 
tained in each hole. 
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This insert closing sleeve is provided 
with a circular shoulder near its closed 
end, against which one end of a compres- 
sion spring is located. The other end of 
this spring bears against the bossed-up 
portion of the base plate. The purpose 
of the spring is to hold the outer closing 
sleeve in a certain position in relation to 
a roller member to be described later. 

Stiff compression return springs are 
located around each guide pillar in the 
base plate so as to bear against the ends 
of the guide sleeves in the mating slid- 
ing plates. Here, again, the function of 
these springs is to hold the sliding 
plate in a specified retracted position in 
relation to the base plate when the 
mechanism is not being operated. 


Operation of Pins and Sleeve 


Operation of the insert push pins and 
the attached insert closing sleeve, along 
the requisite inclined path is accom- 
plished in the following manner. To the 
left-hand side of the sliding plate is 
affixed a roller block, which is suitably 
slotted to receive a hardened and ground 
steel roller, which is free to rotate upon 
a fulcrum pin passing through both 
members and, of course, secured against 
passing out sideways. In the open or 
loading position of the respective plates 
of this mechanism, as shown in the illus- 
tration, this roller bears lightly against 
the solid endface of the closing sleeve. 

Control over the length of travel of the 
sliding plate during the closure motions 
is obtained through the stop studs, which 
are permanently secured to the sliding 
plate, and at their other headed end they 
pass through clearance holes drilled in 
the baseplate. A pair of lock-nuts is 
provided on the threaded shank of each 
stop stud, located between the two plates, 
as shown. The head portion of the stop 
studs acts as the positive limiting stop, 
restraining the sliding plate from being 
moved too far away from the baseplate, 
at the same time determining the amount 
of insert component which can be inserted 
in the holder. The two lock-nuts on 
each stud are adjusted and set to allow 
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a specified amount of closing movement 
to the sliding plate, as is indicated by 
the distance X. The amount of hori- 
zontal movement permitted to the sliding 
plate thus directly determines the extent 
of the movement which is imparted to 
the inclined insert pins within the holder 
in baseplate. 

The seatings for the inserts are con- 
tained in a separate sliding core member 
which is housed in an inclined hole 
through the movable block, so arranged 
as to impinge into the cavity area as 
shown. This core piece has to be made 
slidable in order to effect the withdrawal 
of the finished moulding, otherwise with 
a stationary part it would be impossible 
to pull out the moulding with its inclined 
insert pins. 

Ejection proper is preceded by the 
withdrawal of this sliding core member, 
which, by the way, is suitably guided to 
prevent rotation within its hole. This 
withdrawal is only a sufficient distance 
to clear the ends of the inserts moulded 
into the article. After this clearance has 
been first obtained, the moulding is then 
removed from the cavity in an orthodox 
manner by means of stripper pins. For 
the sake of greater clearances, these 
ejector vins, and also the external 
mechanism required for withdrawing the 
insert holder core, have both been 
omitted from Fig. 2. 

The whole device may be located on 
the movable block by means of the 
usual dowels, or recourse could be had 
to some of the similar positioning 
methods described in the previous sec- 
tions. The main requisite to be ensured 
is that the pre-loader shall be very 
accurately located each time, and that the 
act of locating same shall occupy as little 
time as possible. 


The Method of Using the Detachable 
Pre-loader 

The present illustration shows the 
relative positions occupied by the com- 
ponent members of the loading device 
before the moulds are closed. The 
device is first filled up with the required 
quantity of insert pieces, it being laid flat 
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down on the sliding plate so as to bring 
the seatings in the insert holder upper- 
most. Loading is thus greatly facilitated 
by reason of the operator being enabled 
the better to see and reach the required 
holes in which inserts have to be placed. 
The push pins within the holder are, of 
course, located to a _ predetermined 
length so that each insert may be placed 
right up against the end of a push pin. 

Filled in this way, the device is ready 
for assembly on to the movable mould 
block, which position coincides with the 
illustrated one shown at Fig. 2. The 
device is automatically aligned in respect 
of the matching up correctly with the 
heating holes in the slidable core at base 
of cavity. This, by the way, is an 
important point, because each insert pin 
must be exactly in line with its seating 
hole so that no interference shall arise - 
when the pre-loader is operated. The 
movable block may next be brought into 
action by being partially closed. It 
should move only sufficient to shift 
the sliding plate portion of the pre- 
loader until stopped by the contact 
of the lock-nuts set upon the stop 
studs when these bear against the 
right-hand face of the baseplate. When 
this point has been reached the roller 
will have caused the insert closing sleeve 
to move inwards just sufficiently to push 
out all the insert components the 
required amount, each of these latter 
pieces being transferred to the holes in 
the sliding core. 

Very little consideration will show that 
this mechanism can readily be adapted 
so that mould cavities in both the station- 
ary and movable mould blocks can be 
supplied with inserts set at convenient 
inclinations. All that would be required 
would be for the sliding plate to be simi- 
larly equipped with an insert holder, 
which could very well be operated via a 
roller affixed to the baseplate. The same 
closing and opening motions would then 
suffice to function both sets of insert 
holders. 

Some Maintenance Features Associated 
With the Mechanism 
Before passing to the consideration of 
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other forms of insert feeding devices, it 
will serve a very useful purpose to note 
some of the chief maintenance features 
connected with this type of pre-loading 
mechanism. 

The first point to be observed concerns 
the question of alignments and wear 
between the various sliding members. 
Taking the insert holder and push pins, 
and insert closing sleeve, it will be appre- 
ciated that the latter is made a smooth 
yet close sliding fit over the outside ‘of 
the former sleeve, whilst further guidance 
is provided by the fitting of the push pins. 
In actual working it will be found that this 
method ensures very prolonged service 
before any material evidences of wear will 
be apparent. Both sleeves should, of 
course, be heat treated and ground on the 
faces in contact. Since the main inseft 
. holder does not slide within the base plate, 
the likelihood of early or excessive wear 
and resultant misalignment will be 
remote. 

The provision of the compression 
Spring between these two members also 
serves to maintain them always in. true 
working position relative to each other, 
and will prevent the outer sleeve from 
becoming slightly crossed and tightened 
in its sliding action. 

The inclusion of stop studs of the 
headed type, with screwed shanks to 
receive sets of lock-nuts is also another 
very valuable provision leading to main- 
tained accuracy of setting and working of 
the pre-loader. The toolmaker will have 
to bestow some regular attention to the 
setting of these lock-nuts to detect signs 
of loosening, or departure from original 


setting. If preferred the lock-nuts may be’ 


substituted for more substantial collars 
which are pinned to the shank of the stop 
studs, thus affording immovable positive 
stopping means. But in this way the 
important facility of adjustment would be 
lost, and if any slightly greater or smaller 
amount of closing movement were to be 
required, such collars would have to be 
removed for machining their faces. 

Use of a hardened steel roller to trans- 
mit the horizontal motion of the sliding 
plate to inclined movement on the sleeve 
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closing arrangements, results in an 
absence of friction practically, and a very 
smooth, durable surface in contact with 
the sleeve endface, between which wear 
and undue friction will be kept extremely 
small. In the case of a large-sized sleeve, 
needed, say, for containing a _ large 
number of insert components, several 
operating rollers could be used so as to 
equalize the pushing pressure upon the 
insert holder and ensure a smooth 
operation. 

Use of the compression springs around 
the guide pillars for keeping the sliding 
plate in its outward position is perhaps 
not so reliable, but to discard these in 
favour of any other mechanical contriv- 
ances would perhaps unnecessarily com- 
plicate and elaborate the device. One 
advantage lies in the fact that all these 
springs will be readily visible, and a cur- 
sory glance almost will reveal whether 
they are in good condition or otherwise. 
Given ordinary care little trouble should 
be encountered in respect of these 
members, particularly as they are not sub- 
jected to very heavy pressures or tem- 
perature variations such as occurs with 
springs connected directly to the injec- 
tion mould. 

All sliding members would have to be 
kept clean, and well lubricated. The left- 
hand face of the base plate will also 
require regular checking over to see that 
it is not distorted or bruised, as these con- 
ditions may easily produce a misalignment 
of the insert holding sections in respect 


to the holes in the sliding core at bottom’ 


of cavity. As already mentioned, it will 
be highly important to prevent even the 
slightest error in this regard _ because 
irreparable damage may be caused to the 
sliding core piece if only one set of inserts 
is pushed into the seating holes in the 
sliding core when not properly aligned. 

Finally there remains the question of 
holding the inserts smartly within the 
holder in: base plate after loading and 
up to the stage of ejection into their piace 
in the cavity. Since this pre-loader is 
removed before injection, it is easily 
possible to provide some simple arrange- 
ment on the overhanging end of the sleeve 
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so as to impart a judicious amount of 
tension on each insert pin being held. 
In previous sections a number of very 
useful methods were explained, some of 
which will be applicable to the present 
case. 

It is now necessary to leave this subject 
of pre-loading mechanisms in order to deal 
with the equally important and interesting 
one of gravity and fully automatic feeding 
of inserts, but before doing so the author 
would like to explain that he is well aware 
the submitted illustrations and examples 
of pre-loading arrangements are by no 
means exhaustive of the very many types 
of devices which can, and indeed are, 
regularly employed. 

Perhaps enough typical examples have 
been presented, however, to afford general 
guidance to both the mould designer and 
toolmaker, from which it will be more 
plainly realized which constructional fea- 
tures are to be preferred if the maximum 
working life is to be ensured both to the 
moulds and their loading auxiliary 
mechanisms. If this has been accom- 
plished the author is sure that many sub- 
stantial benefits will accrue in the shape 
of less maintenance troubles, fewer break- 
downs, smoother operation, prolonged 
accuracy, and increased production. 


Fully Automatic Feeding Mechanisms 
for Inserts 

Very often when extremely large quan- 
tities of a moulded article are required, 
from a single impression tool, and where 
the moulding has to be made with one or 
two inserts formed in position, the intro- 
duction of a more automatic and quicker 
form of insert feed will be found justified. 

Indeed numbers of instances could be 
afforded where the time taken in placing 
the insert component into position in 
relation to the actual moulding time is 
such as to make production extremely 
slow and costly. By the introduction of 
a more automatic type of insert feeding 


mechanism of the kind shortly to be illus- © 


trated and described, very large economies 
in the necessary loading time were 
obtained, with consequent increased pro- 
duction. 

Several very valuable methods and 
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types of mechanism will be described in 
some detail, all of which will be simple in 
construction and operation, foolproof 
in working, and of a kind which will add 
but little additional cost to the injection 
mould. 

In general, the mould designer may 
either fashion the automatic feeding 
mechanism so as to be built-in to the 
normal mould construction, and, of 
course, directly operated from the ordin- 
ary functioning of the mould blocks, or 
cores, etc.; or he may employ an 
externally located construction built-on 
to the mould proper, and operated by 
some outside agency of a mechanical 
nature rather than by hand. 

A third method is one which utilizes 
standard magazine plates into which very 
large numbers of insert components can 
be loaded, by hand, or by a vibratory 
process, etc., and then these magazines 
are housed one at a time within the mould 
and afterwards automatically operated by 
means of gravity pressure, or even by 
positive mechanism of some other kind, 
so as to feed each insert into its appro- 
priate place in the mould area. 

Naturally mechanisms of these kinds 
will be somewhat more complicated than 
the types of pre-loaders so far dealt with, 
and the maintenance engineer will largely 
be concerned with the upkeep of the addi- 
tional working parts, the correct timing 
of all such operations, and keeping adjust- 
ments close, and wear at a minimum. In 
the case of moulds equipped with maga- 
zine feeders of the kind briefly mentioned 
above, the fitting of the magazines into 
the moulds will be a very important point, 
because slackness and wear at such points 
will obviously risk mistiming the whole 
mechanism. 

Multi-impression moulds can also be 
similarly equipped with gravity and fully 
automatic feeds, but naturally this will 
entail a correspondingly more intricate 
mechanism. 

Inserts can also be thus fed even if 
inclined at angles other than 90 degrees 
to the parting-line surface of the mould 
blocks, but again such arrangements will 
usually involve further complication of 
the mechanism, and indeed because of 
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this fact, this form of feed is rarely 
employed because of additional cost 
placed upon the mould. 

In the next section, therefore, attention 
will be devoted to all the foregoing appli- 
cations of automatic feed for inserts, and 
typical illustrations will be given of vari- 
ous mould constructions to meet those 
different needs, stress being laid upon the 
mechanical and operating advantages or 
otherwise for the guidance of the designer 
and toolmaker charged with maintaining 
the moulds in service. 

As a preliminary to that consideration 
one very important point is mentioned as 
worthy of the closest attention. This refers 
to the size and shape of the insert. Before 
gravity or purely automatic feeding 
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mechanisms can be instituted in any given 
instance close study should be devoted to 
the form and dimensions of the insert 
itself. This should be of a regular shape, 
preferably cylindrical, tubular, or disc- 
like, as these shapes lend themselves to 
expeditious movement through magazines 
actuated by their own gravity. The advan- 
tages of even the most costly automatic 
feeder can be completely nullified if the 
insert itself is not suitable in shape or 
other dimensions or features for such a 
method of feed. 

Greater consideration will be given to 
this point in the next section, when we 
come to the examination of the various 
devices of this kind. 








H.F. HEATING IN U.S.A. 
(Contd. from p. 10.) 


The cost of operating the unit for 
24 hrs. is $14.30. The 75 per cent. 
decrease in scrap represents a saving of 
approximately $380 a day. Increase in 
préduction efficiency was 100 per cent. 

The 8 kw. unit used in this operation 
can easily feed a continuous stream of 
preforms to three presses. Another is soon 
to be employed, and production will be 
increased 333 per cent. with savings in 
proportion. 

A. F. Fukal, Continental’s design and 
development engineer, points out that 
“The moulding of general-purpose and 
loaded thermosetting materials could not 
be carried on with scientific exactitude 
until the coming of Thermex electronic 
equipment, which supplies absolutely uni- 
form heat throughout the preform. In the 
past, it obviously was impossible to raise 
the temperature of the outside and inside 
of a mass of powder simultaneously by 
conventional means, and this created 
many vexatious problems in curing that 
often were insurmountable. High-fre- 
quency irons out these production 
wrinkles and opens up profitable new 
markets to the plastics industry, since 
larger and more complex pieces can now 


be manufactured successfully and 
economically.” 

The range of thermosetting products 
made in the Continental plant with pre- 
forms preheated by Thermex units 
includes instrument housings, rayon 
spools, distributor bodies, distributor 
cans, inner cup assemblies, insulator 


blocks, variable sheaves and casters. 


Fabric-based Materials 


A paper under the above title was 
delivered recently in Newcastle by Dr. F. T. 
Barwell and Dr. K. W. Pepper and has been 
abstracted in the December 29, 1945, edition 
of “ Chemistry and Industry.” 

The object of the work which was carried 
out at Teddington was to obtain an improved 
material for aircraft construction where 
large shapes are produced by low pressure. 
Eight sets of differently treated unscoured 
cotton cambrics :were prepared, and each 
was bonded at a range of pressures; curves 
were thus provided showing the effect of 
resin content, pressure and moisture content 
on the density of the product. Test pieces 
were cut from these boards and shearing, 
tensile, compressive and water absorption 


. tests were carried out, in order to assess the 


applicability of the voids theory to fabric- 
base plastics. 

Much information was obtained regarding 
limiting pressures, limiting density and resin 
content ratios and from a_ study of 
apparently fully densified boards. 
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When you adopt some form 

of Spire fixing for a light 
assembly job, you certainly save 
weight. For one thing you won’t 

need washers. For another the 
Spire Nut is lighter than an ordinary 
nut. And if we can make the Spire 
device part of the component you 
won’t even need a Spire Nut. You 
may say that weight saving in your 
case is a’ minor matter anyway. 
But is it a minor matter to cut out 
all that fiddling and fumbling with 


nuts and washers? Is the saving 





in cost a minor matter? Or 
THAT’S Fixed THAT! You may say the 


NB 1455 is obvious. So it is once it exists — like a the strength and permanence 
lot of other good ideas. The Spire Nut device is 

made part of the component and so these cable of the fixing ? 

clips are screwed direct to their base without need 

of separate washer or nut. The NB 1455 was 

developed for a Government Department but it 

has found wide uses throughout industry. 





* A BETTER way of fixing 


Simmonds Aerocessories Limited + Great West Road - London A Company of the Simmonds Group 
7 
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The Paragon Register, with a capacity of 
200 or more multi-part continuous forms, 
reduces carbon copy recording to the one 
operation of WRITING. 

Write—pull the lever—write again ! 

It’s as simple and as quick as that! The 
Register does the rest automatically. Issues 
written forms; brings next set forward; 
files a security copy in a locked compart- 
ment. Always ready for use. 

We invite you to send for further informa- 
tion or call at one of our branch offices. 


SPEED UP OFFICE PRODUCTION WITH 





Lamson Paragon Supply Co Ltd 
DEPT.141, PARAGON WORKS, LONDON, E.16 
TELEPHONE: ALBERT DOCK 3232 
London Showrooms: 

Queens House, Kingsway, W.C.2 


Branches: Birmingham, Bristol, Liverpool 
Glasgow, Leeds, Manchester and Newcastle 





urope, the British Empire and the U.S.A. 


(“Points about the modern -~ 
successor to carbon copy books 


PARAGON 
REGISTER 

















1 ay in all the principal countries in a 
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Full details from 


VINYL PRODUCTS LTD. ~~" 
BUTTER HILL, CARSHALTON, 
SURREY 


WALLINGTON 5333/4 


wim PROOUETS 10 





AOWESIVES » EMULSIONS » LACQUERS +» SHEETS 
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Non-Inflommoble 
.L STA 
AND SPECIAL 


Unaffected by 
Salt Water 


Durawire Your Heclrical work and be Sure 
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GIB AVILA INDUSTRY 
THE 


VACUUM 
CHUCK 


This will hold Plastic, 

‘Rubber, Ferrous or Non-Ferrous 

components whilst they are being 

ground, turned or otherwise 

machined to very fine limits. The 

loading and unloading is almost in- 

stantaneous and does not necessitate 

stopping the spindle. A large scale 

dial indicates whether the component 

is held true to its datum face; the com- 

ponent is also held completely free from distortion. 

The Vacuum Chucking method cuts production time to an 
unparallelled degree. 


precision for industry 
(Proprietors : B.G. (London) Ltd.) 


6: 


17-19, Stratford Place, Oxford Street, London, W.1. Telephone : MAYfair 1585-7 
orks: Lewis Lane, Cirencest:r. hone: Cirencester 434 











@NWeisic In Factories 


\\\ \\) 


“Improves Morale— 
Maintains Output 


Experience proves that output climbs when T.R. 
‘*Music for Workers” is installed. Fatigue is 
minimised, workers are kept in fine fettle. Thus 
everyone concerned benefits. This T.R. Service is 
complete and efficient, for it includes expert advice 
on fatigue-relieving programmes. Moreover, T.R. 
adjust their Loud Speakers for each installation so 
that the music is heard clearly and comfortably 
under the particular factory conditions prevailing. 


KENT HOUSE | 
KNIGHTSBRIDGE ne 11 S 
LTD. 


LONDON, S.W.7 


if } 
| ' 
, | Tt R 
Installation Companies VESSEGEMON ATION TR vm. RE CeRrHS 
throughout the Country » music FOR WELLY workers + 
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Certain important stages in 
the processing of plastics are 
greatly expedited when com- 
ponents are exposed to pow- 
erful sources of ultra-violet: 
radiation such as the Hanovia 
mercury arc quartz tubes. 
These self-starting high pres- 
sure arcs generate the richest 
known output of photo-chem- 
ical ultra-violet rays. They are 
available in various lengths, 
shapes, and wattages. Ask for 
Booklet No. T 27/46. 


HANOVIA LTD. 


The specialists in ultra-violet equipment 
SLOUGH 


London Showrooms: 3, Victoria Street, 




















TRAMWAY PATH, MITCHAM, SURREY 
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For the grinding of 

all kinds of Powders, 

Chemicals, Minerals, 

Colours, Paints, Enamels, 

etc. Supplied lined with 

hard Porcelain, Silex or special 

linings, and can be insulated to suit 
particular classes of work. 

Send for our free illustrated literature: 


STEELE & COWLISHAW, LTD., 
Engineers 
(Dept. No. 27). COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: 329, High Holborn, W.C.1. 
Telephone: Holborn 6023. 





WORN RAMS 
MADE NEW 














WITH 


STAINLESS STEEL 
OR OTHER METALS 
ALSO 


PROTECTIVE METALCOATINGS 
for Mills, Cutters and Mixers 


METAL SPRAYERS LTD. 


CARLISLE RD., THE HYDE, LONDON, N.W.9 
COL. 8161 


on me CAE SEHR OATS A 





JANUARY, 1946 


CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/-. 


AGENCIES WANTED 
Birmingham Firm—offices, showroom, centre of city, 
calling on electrical, other manufacturers, and the retail 
trade—are anxious to contact manufacturers, act as 
wholesalers or sole agents. Box 9046, care. of 
* Plastics.” 104-21 
Plastics Representations for Home Counties sought by 
smart lady traveller, own car, salary, commission, ex- 
penses. Mondschein, 34 Wellington Street, Bedford. 


104-8 
South Africa, Rhodesia, Belgian Congo, Johannesburg 
firm, well established, with good connections, desires 
agency for metal and plastic goods, — toys, 
electrical appliances, combs, brushes, buttons, = 
pacts. Write Box 9016, care of “* Plastics.’’ 104-x6 6501 


—-—-—-MACHINERY, TOOLS AND PLANT 

For Sale, 10-in. ram down-stroke press, fitted with 
push backs, electrically heated platens, Cambridge ther- 
mometer regulators, and single handle mitre valve. 

4-in. ram Tangyee up-stroke press, reconditioned. 
Hand pump, 2-plunger, 1%4-in. ram, 3-in. stroke, motor- 
ized. Can be seen by appointment in Maidenhead. 
Box 9047, care of ‘** Plastics.’ 104-22 
500-ton e Hydraulic Press, table 6 ft. by 4 ft., 
daylight 30 ins., ‘complete with pumping equipment and 
motor; ready to go to work; can seen Birmingham 
area. 
London 104- 
One M.S. Enclosed Receiver Tank, 26 ft. long, 5 ft. 
6 ins. dia., made from 5s-in. plate; double riveted; pies 
£150. 

One horizontal M.S. jacketed vessel with stirring gear, 
12 ft. long, 5 ft. dia., made from %5-in. plate; price 
£225. 


Two vertical C.I. enclosed mixing vessels, 36 ins. dia., 
45 ins. deep, radial arm type agitators on vertical shaft; 
driven through bevel reduction gearing by camshaft with 
fast and loose pulleys, side feed hopper and bottom 
outlets 12 ins. by 8 ins. to be in good working condi- 
tion; ch. 

One horizontal chemical mixer with 54-in. thick anti- 
monial lead barrel mounted on heavy C. T. rocker stands. 
with gunmetal shaft and agitators; driven by fast and 
loose pulleys; pris a, ss teaia Sallie. 

mestic 
Reynolds, Mann Place, Dome: sit: 5620 


——. OFFICES, BUSINESSES, PREMISES, ETC. —— 
Keighley, Yorks., Cavendish Street. Double-fronted 
shop-property for sale, ideal living accommodation, 
most suitable for ar md business person. Apply 
Box 8734, care of ‘* Plast 104-5290 


PRODUCTION CAPACITY AVAILABLE AND 
WANTED 


Geaape Cohen, Sons and Co., Ltd., Wood lam. 








Repetition in Ebonite, Erinoid, etc. Capstan lathe 
work. Mansell, ‘Lemple Street, Rugby. 113-5069 
All P —_ Manufacturers with. gy lines to offer, or 
able t Oo order, are invited 
to contact Box 8730, care of “ Plastics. ee 104-5289 
ulverizing and Grading of raw <r Dohm, 

Z2ZZ-369 





Ltd., 167 London, S.W.1 


Moulded Boxes. Manufacturers who have tools and 
early delivery capacity of moulded boxes available, are 
asked to send full yo and dimensions of an 
to Box 9048, care of ‘ tics.” 04-23 
Toolmakers and Designs (Cov. entry), Ltd., Brays Ta. 
Coventry. Phone 4051-2. Capacity available for br 
and manufacture of moulding tools. 104-17 
Capacity Available for onell compression mouldings 
where accuracy is essential. Reply C.C., 16 Harcourt 
House, Cavendish — 1. 

General Trade C , Ltd., require immediately i 
export supplies of the "lollowlng: —Plastic ware of all 
types, including plastic tableware, playing cards, cigarette 
cases, buttons, cycle handle-grips, etc. Payment cash. 
Job lots welcomed. Manufacturers and others havin 
supplies for early delivery are asked to send detailed 
specifications, prices and quantities available, together 
with illustrations or catalogues, to eneral rade 
Clearings, Ltd., Export Department, 65 Portland Pace, 


Lancashire Pottery Wholesalers, covering large area, 

invite manufacturers of domestic plastics to offer pro- 

ducts, view continuous business. 

** Plastics.” 

Which Moulding Firm is interested to make best use 

of their urea by moulding for us small, well-paid 

articles, mainly for export, from our own_ existing 

tools; London or near. Box 9052, care of ‘* Plastics.’’ 
104-x6600 


Victoria Street, 
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Production Capacity | Available and Wanted—contd. 

Press Capacity tely. Inquiries 

invited for eben in , thermosetting materials. 
104-x65 


9049, care of “* Plas 
Wanted, in or near 





astics 
Injection Moulding _ 
London. Tools existing. Box 9051, care of ** Plastics.’’ 
104-x6600 
London Wholesalers require for home market plastic 
household goods, including -egg-cups, beakers, cups, 
saucers, ashtrays, etc. Box 8882, care of * Plastics.” 
106-x6173 
Manufacturers of Moulding and Press Tools, etc., well 
equipped, working to good standards, will shortly be 
able to accept new orders. Reasonable deliveries, 
Reply to Unitool, Box 8859, care of * Plastics.’ 
1 


04-x6099 
SITUATIONS VACANT 

Manufacturers of Plastics require the 
services of an efficient toolmaker; one used to making 
moulds for Injection moulding machines and Compres- 
sion machines. Applicants must able to develop 
blue prints on own initiative; only those with first-class 
experience need apply; remuneration and pros- 
Pects to the right man. Addyess inquiries to O. and M. 
Kleemann, Ltd., 17-20 Woodfield Road, Welwyn 
Garden City. 105-5287 
ic young man with knowledge of trade, to build 
up plastic department in old-established company. 
Apply Box 8721, care of ** Plastics 105-5292 
Manager, storekeeper and order clerk wanted for 
plastic and photographic material business. Lloyd's, 
72 Bridge Street, Christchurch. 222-49 
Research Chemist, male, for Midland facturer’s 
laboratory dealing with thermosetting resins and lamin- 
ated plastics. Applicants must give full details of 
education and experience and state salary required. 
Box 8942, care <. * Plastics 104-x6305 
Large industrial Midlands organization requires develop- 
ment chemist for general chemical development. work 
initially relating to certain plastics applications. Young 
graduate, 20-30, required, with g honours egees: 

industrial experience not essential. Apply to Box 904 
care of “* Plastics. 104-18 
Chemical Ragineer required by large industrial organi- 
zation in the Midlands, having full recognized chemical 
engineering training of graduate standard, industrial 
experience desirable, for chemical engineering, design 
and development work, particularly relating to pilot 
plant construction and installation, experience on Doly- 
merization processes an advantage. Applicants should 
—*, be below 30 years of age. Apply * Rae 

9044, care of “ Plastics.” 

Young man required for London area to act as renee 
sentative of electrical manufacturers, will also be 
required to undertake other duties in connection with 
buying and office routine. Write, stating age, experi- 
ence and salary required. Box 9042, care of “ sa 


The Institute of the Plastics Industry, Windsor House, 
Victoria Street, S.W.1, invites written applications for 
the position of managing secretary to the Institute. 
Applicants should state qualifications, experience, age 
and salary required. 104-14 
Works Chemist to control mineral textile impregnating 
shop and experiment on own initiative, capable of 
supervizing new —thermosetting resins made 
—experience essential. Good prospects for progressive 
man well informed on modern resin developments. 
—_ experience and salary required. District Bristol. 
Box 9041, care of ‘* Plastics.” 3 104-12 
Charge Hand required for injection Beg re y depart- 
ment, two powered machines and e hand machines. 
State age, experience and wages required to Box 9040, 
** Plastics.’ 104-11 

2 Shop Foreman required by London firm of 

plastic moulders, able to take char; PF 00 of poouseies and 
finishing sections, knowledge z design an 
advantage. Please state age, anee, etc., and 
salary required. Box 9039, care a Plastics anaes 


Mould Draughtsman urgently required, experienced on 
thermosetting and preferably also thermoplastic. 
sall district. G wages to energetic applicant. 
9034, care of “* Plastics.’ 
tor, must have experience of moulded plastics 
and moulding equipment, Home Counties —. Rs 
pared to move to South Wales later, good p 
and salary to right man. Write fuil preiculars "ion 
9032, care of ‘* Plastics.” 1 
Labora ratory A: mts (male) for routine and develop- 
ment work on_ thermosetting resins and laminated 
plastics in a Midland factory. Applicants must give 
full details of education, experience and _ salary 
required. Box 8941, care of. ** Plastics.”” 104-x6305 
Manufacturing Chemists specializing in the manufacture 
of war products require working foreman, used to the 
control of labour. Box 8884, care of “* Plastics.’’ 
104-x6172 
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Situations Vacant—contd. 


Draughtsmen (4), not under 30 vears of age. Minimum 
Salary £8 10s. per week, additional being paid for 
special experience or qualifications. Must have had 
good experience with a recognized firm of engineers. 
One required for design and detail of multi-impression 
mould for injection moulding machines. One for 
design and detail of compression and transfer moulds. 
One for design of , special-purpose machines, conveyor 
systems, etc. One capable of laying out plant for 
production of moulded plastics to produce most efficient 
flow of production. Very good prospects in new 
industry for right men. Write, stating full particulars, 
Box 9031, care of “* Plastics.’ 104-3 


—-——-—— SITUATIONS WANTED ———-—-——- 
Capable Factory Manager and Engineer, thoroughly 
experienced handling staff and all plant and machines 
in plastics industry, requires Position with firm of good 
standing. Many years’ experience, first-class workshop 
practice. Willing accept intermediate position if prospects 
good. Ra in one week. Write, Box — care of 
* Plas' 104-x6249 
advo (37), now being release from the Services, 
with many years’ experience in the fabrication of goods 
from phenol-formaldehyde and casein’ or similar plastics, 
seeks post as foreman. References. South preferred. 
Box 9033, care of “* Plastics.” 04-1 





Foreman C di Good technician 
desires change, —— or ‘abroad. - free February. Box 
8883, care of ** Plastics 104-x6174 





Plastic Shoo For or Manager seeks pro- 
gressive position. Long practical experience on_com- 
pression and injection. Would go any locality. | Excel- 
lent references. Box 8790, care of “* Plastics.: 
i06-x5925 


—_+________—. WANTED 


Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. We can arrange 
collection. Top prices paid. Lloyd's, 72 Bridge Street, 
Christchurch, Hants. Phone, Christchurch 504. ene 


Modern Extruding Machines, large size, Francis “Shaw 
or similar. Box 8328, care of ** Plastics 04-5067 
Phenol. Advertiser requires regular supplies of phenol 
for own consumption. Full particulars of quantities 
and grades available to Box 8723, care of “ a oes . 
Wholesalers who are distributors of perspex and plastic 
goods throughout the country, invite manufacturers to 
contact them with their products. Apply, ooy Pro- 
ducts, 93 Turnmill Street, London, E.C.1. 6065-8, 
291. 105-x5. 409 
of Revolutionary Design, 
incorporating novel features. Patentee desires to enter 
into negotiations immediately with firms who are 
interested. Write, Box 9037. care of ** Plastics.” as 


Wanted Casein Scrap or Waste. Are sending ,bags 
for collection. The Oilcakes and Oilseeds Trading Co., 
Ltd., Stone House, Bishopsgate, London, E.C.2 46-5622 


Merchants (Export) want to get in touch with Penn one 
turers who are interested in exporting to India, Near 
and Far East. Large orders can be placed. Box 9045 
care of “* Plastics.’ 104-20 
Manufacturers of Perspex articles wish to buy small 
second-hand bandsaw in good condition. Description 
and price to Box 9038, care of ** Plastics.’ 104-9 
Several single or double-geared rubber mills, 72-in. 
by 20-in. diameter, 60-in. by 18-in. or 20-in. diameter, 
or smaller. Box 9036, care of “* Plastics.” 104-6 
Urea and Phenol Moulding Powder in all colours. 
Large or small lots. Box 9035, care of “ a 
72z- 
Plastic Tubes and Rods wanted, any length. Also 
* Perspex ’’ strips, width % in. and over, any thick- 
ness or length. Write, Box 8962, care of ** Plastics.”” 
104-x6362 
Injection Moulding | Machine wanted. Particulars to 
Box 9053, care of ‘* Plastics. ' 04-x6600 
Urea Moulding Powder wanted. Any price paid. Box 
9050, care of ** Plastics.” 104-x6600 


MISCELLANEOUS ——-—--————— 
Impregnation and coating of fabrics and papers. Also 
cutting and reeling, all expertly done by The ‘* Trans- 
proof” Paper Co., Purley Way, Croydon. Phone, 
Croydon 6157. 104-3954 
Monomarks. Permanent London Address Letters 
redirected, 5s. p.a. Write Monomark BM/MONOV6. 
W.C.1. 104-4420 


Ini. 2 Moantldi Machi 
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Miscellaneous—contd. 

Pulverizing and Grading. Reduction of most thermo- 
plastics down to 209 mesh undertaken by Dohm, Ltd., 
167 Victoria Street, London, S.W.1 108-4533 
Sir William Crawford and Partners, "Ltd, Industrial 
Designers, undertake design and styling of new pro- 
ducts or machines. Working protcsypes made if 
required. 233 High Holborn, W.C.1. Phone, Holborn 
4381. 22zz-50 


Factory Time Recorders. Service rental. Phone, 
Vigilant 4731. Time Recorder, Supply and Main- 
tenance Co., 28 Mayfield Road, Sutton, —, ones 
Polyglot Translation Service, Ltd., Terminal House, 52 
Grosvenor Gardens, London, S.W.1. Phone, Sloane 
7059. Translations of every description. All ee. 

-5066 
Grained moulding plates and rollers any pattern. J. 
Martin and Sons, Ltd., Park Street, Ardwick, Man- 
chester, 12. 110-4421 


Moulds, dies, jigs and fixtures for synthetic rubber 
and plastics made by British Rectifiers Eng. Co. (Chel- 
tenham), Ltd., Vernon Place, Cheltenham. 105-x5137 


Available, large quantity super-quality cylindrical waxed 
rd composite containers, metal top and_ bottom, 
5_ins. dia. by 22 ins., 15 ins. by 30 oe 15 ins. by 
17 ins., 12 ins. by 21 ins., 18 ins. by 21 ins. Details 
Box 814, Container Reclamation Co., 65 Portland fannn 
W.1. Welbeck 4485 104- 


Limited Quantity solid rubber-tyred steel wheels in 
excellent condition, 16 ins. dia., with solid rubber tyres, 
approximately 11% in. thick by 2, ins. wide by approxi- 
mately 19 ins. overall. Fitted with ball races 1 9/16-in. 
bore. Ideal for portable plant, concrete mixers, 
crushers, etc. Price . per pair delivered; £5 10s. 
per set of four delivered or pro rata. Cash with order. 
Reynolds, Mann Place, Domestic Street, seem, 1). 5619 





to the spec- 
ific require- 

ments of our 
customers 


Makers of all 

'ypes of re- 
petition pro- 
ducts from 
wee at 3 all 


MCL and REPETITION LTD 
Pool Lane- Langley - Birmingham 














eI) DIESINKERS, 
i) MOULDS, 
ly —sjiGs. 
89-91, Rockingham Lane, 
SHEFFIELD 


TELEPHONE. SHEFFIELD 24067” 
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Dont let 
that heat escape / 


VERY VALUABLE WORK has already been done to insulate pipes and 
tanks by lagging, but it is probable that insufficient attention is still given 
in Works and Factories to the efficient insulation of whole buildings. 

Specialist advice on this vital question is available in the Fuel 
Efficiency Bulletin No. 12, ‘‘ THERMAL INSULATION OF BUILDINGS,” ob- 
tainable from your Regional Office of the Ministry of Fuel and Power. 


POINTS TO 1 Once a building has been heated up to the 
necessary temperature, fuel is only needed to main- 

tain that temperature. 
REMEMBER 2 The speed at which a building cools (due to the 
escape of heat by various means) governs the 
amount of fuel which is required to replace the 


ABOUT escaping heat and maintain the temperature. 


3 Adequate insulation reduces the heat loss and, 
hence, less fuel is required to maintain the tempera- 


HEATING ture. And, remember, the building will be cooler 
in summer. 


Remember... 
effective insulation cuts fuel consumption 
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It is unavoidable perhaps that the raw materials of the Plastics Industry should be 
distinguished by a polysyllabic nomenclature. But behind the technical jargon of 
the industry lies a history of research and experiment, while ahead stretches a 
vista of great opportunities. 


We at Erinoid have been ‘plugged in’ to Plastics developments right from the 
beginning. We-have found it desirable to concentrate on those aspects of Plastics 
in which we can excel. Because of this specialization we are able to supply not 

only raw materials but, on occasions, technical 

advice and suggestions enabling Plastics manufac- 

~~ ‘turers to widen both the range and the variety 
of their products, 


ANUFACTURERS OF MODERN PLASTICS MATERIALS 


CELLULOSE ACETATES @ CASEIN MATERIALS e@ POLYSTYRENE 
VINYL RESINS ©. PHENOLIC RESINS e LAMINATED MATERIALS 


ERINOID LIMITED, LIGHTPILL MILLS, STROUD, GLOUCESTERSHIRE 








